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YOU GET 
MORE 


Vinyl coating users 


PER GALLON WITH AMERCOAT 


THIS MEANS YOU SAVE MONEY TWO 
WAYS MAINTENANCE PAINTING 
Lower Material Cost. You save material because 
takes fewer coats AMERCOAT build the re- 
quired film thickness. 
Lower Labor Cost. You save labor because fewer 
mean fewer man hours for application—less down 


time, too. 


Amercoat pioneered the development 
protective coatings especially designed 
for severe corrosion problems. Today 
the only organization that offers you... 
complete line corrosion resistant 
coatings...nationwide distribution... 
trained technical men give you 
on-the-job assistance throughout the 
United States and Canada. 


CHICAGO, ILL. © KENILWORTH, N. J. e JACKSONVILLE, FLA. e HOUSTON, TEX. 


higher solids content gives you thicker, heavier coating—more mils for every gallon applied. 


addition more mil thickness per gallon, you get 
more protection per AMERCOAT 
lated specifically for maximum chemical resistance and 
for severe weathering conditions. major industries 
from coast coast chemical, petroleum, pulp and 
paper, food, and many others maintenance engineers 


look AMERCOAT for low cost, long lasting protec- 
tion for all types steel concrete structures. 


Write today for 


the 
hni etin 
CORPORATION 
Dept. complete 


description 

the coating’s 
chemical and 
physical properties. 


4809 Firestone Blvd., 
South Gate, California 


dis) 
| 
| 
4 


you get 
formu- 
and 
protection 


and 
protec- 


Your shield against corrosion 
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minimum job time and costs. 

RIO will the phase and decrease your engineering time 

per project completed: 

(TO FEET) for permanent moisture environment. This means 

ground bed and decreased costs improves Gal- 

supply Quality Cathodic 


THESE NEW DOW ANODE 
SPECIFICATIONS MEAN DOLLAR- 
AND-CENTS SAVINGS YOU 


Magnesium........... Remainder 


New high purity Dow Magnesium Anodes 


give you more hours cathodic protection 


per dollar than any previously available 


Cost cathodic protection now sharply reduced, thanks 
new high purity Dow magnesium anodes. Because 
common impurities that cut efficiency have been greatly 
diminished, the new Dow anodes last far longer and give 
you more ampere hours protection. 


That means less frequent replacement—major savings 
labor well the anodes themselves. 


Dow’s new specifications for high purity magnesium 
anodes result from some 1,200 individual anode efficiency 
tests, covering more than 120 batches magnesium 
alloy. Ample field testing, under varied conditions, has 


DISTRIBUTORS: ANTI-CORROSION MFG. CO., Atlanta, Georgia e CATHODIC PROTECTION SERVICE, Houston, Texas * ELECTRO-RUSTPROOFING CORP. 
e STUART STEEL PROTECTION CORP., Kenilworth, N. J. 


ville, N. J 


. ¢ ROYSTON LABORATORIES, INC., Blawnox, Penna. 
CORROSION 


SERVICES INC., TULSA, OKLAHOMA. 


proved the findings the Dow magnesium laboratories. 


Now available the complete range shapes and sizes 
cast anodes, the new high purity 
another important step Dow’s continuing program 
magnesium research and development. 


you have underground corrosion problem, 
magnesium anodes offer the truly dependable solution— 
unaffected power line failure dried-up ground beds. 
Phone your nearest Dow sales office distributor 
Dow anodes for full details. THE DOW CHEMICAL 
Midland, Michigan, 
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THIS MONTH’S COVER—Because abrasion 
ice and logs was severe test for coatings 
these tainter gates, vinyl coatings were used 
both and downstream surfaces. The rapidly 
increasing number hydraulic structures 
the nation’s waterways has made economically 
imperative that better coatings developed 
for use them. Photograph courtesy Amercoat 
Corp., South Gate, Cal. 
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CANADIAN REGION 


R. J. LAW, Director; The In- 
ternational Nickel Co. of 
Canada, Limited, 25 King St. 
W., Toronto, Ontario. 

G. I, RUSSELL, Chairman; 
Trans Mountain Pipeline Co., 
400 E. Broadway, Van- 
couver 10, B. C 

L. W. SHEMILT, Vice-Chair- 
man; University of British 
Columbia, Vancouver, B. C. 

G. M. McPHERSON, Secretary- 
Treasurer; Imperial Oil Ltd., 
300 Ninth Ave. W., Calgary, 
Alta. 


Edmonton Section 


FRANK W. HEWES, Chair- 
man; Canadian Protective 
Coating Ltd., 9336 - 91st 
Street, Edmonton, Alberta, 
Canada, 

G. L. SPACKMAN, Vice Chair- 
man; Imperial Pipe Line Co., 
Ltd., 315 Alexandra St., Ed- 
monton, Alberta, Canada. 

E. HOCHHAUSEN, Secretary; 
6539 - 111 St., Edmonton, Al- 
berta, Canada. 

R. B. SKINNER, Treasurer; 
Canadian Equipment Sales & 
Service Co., 7310 - 99th St., 
Edmonton, Alberta, Canada. 


Hamilton-Niagara Section 


H. W. HYSLOP, Chairman; 
United Gas & Fuel Co. of 
Hamilton, Ltd., 82 King St. 
E., Hamilton, Ontario, Can- 
ada. 

H. C. WADE, Secretary-Treas- 
urer; The Steel Co. of Can- 
ada, Ltd., Hamilton Works, 
Wilcox Ave., Hamilton, On- 
tario, Canada. 


Montreal Section 


H. A. HENCHER, Chairman; 
H. L. Blachford Limited, 997 
Aqueduct Street, Montreal, 
Quebec, Canada. 

A. W. MORGAN, Vice Chair- 
man; The G. R. Locker Com- 
pany, 874 Beaumont Avenue, 
Montreal, Quebec, Canada. 

E. P. HERSEY, Secrétary- 
Treasurer; Hersey Labora- 
tories, 128 Elmslie Avenue, 
Ville LaSalle, Quebec, Can- 
ada, 


Toronto Section 


T. R. B. WATSON, Chairman; 
Corrosion Service, Ltd., 21 
King St. E., Toronto, On- 
tario, Canada. 

COLIN PRESCOTT, Vice- 
Chairman; Hydro-Electric 
Power Commission of On- 
tario, 620 University Ave., 
Toronto, Ontario, Canada. 

R,. J. LAW, Secretary; The In- 
ternational Nickel Co. of 
Canada, Ltd., 25 King St., W., 
Toronto, Ontario, Canada. 

STEPHEN KOZAK, Treasurer; 
Canada Wire & Cable Co., 
Ltd., Postal Station R., To- 
ronto, Ontario, Canada. 


Vancouver Section 


F. M. CAZALET, Chairman; 
British Columbia Electric 
Co. Ltd., Vancouver, B. C. 

G. E. MAYNARD, Vice-Chair- 
man; G. S. Eldridge & Co., 
Ltd., 633 Hornby Street, 
Vancouver, B. C. 

B. H. LEVELTON, Secretary; 
British Columbia Research 
Council, University of British 
Columbia, Vancouver, B. C. 

FRANK G. MITCHELL, Treas- 
urer; Wilkinson Co., Ltd., 
190 West 2nd Avenue, Van- 
couver, B. C. 


NORTH CENTRAL REGION 


WALTER R. CAVANAGH, Di- 
rector; Parker Rust Proof 
Company, 2177 E. Milwaukee 
St., Detroit, Michigan 

R. E, WICEN, Chairman; 
Chain Belt Co, of Milwaukee, 
1600 W. Bruce St., Mil- 
waukee, Wisconsin 

W. A. DERINGER, Vice- 
Chairman; A. O. Smith 
Corp., 3533 North 27th St., 
Milwaukee, Wisconsin 

H. F. HAASE, Secretary- 
Treasvrer: 2202 South 28th 
St., Milwaukee, Wisconsin 


Chicago Section 

R. I. LINDBERG, Chairman; 
Sinclair Research Labora- 
tories, Inc., 400 E. Sibley 
Bivd., Harvey, 

R W. FLOURNOY, Vice- 
Chairman; Corn Products 
Refining Company, Chemical 
Division, 63rd & Archer Ave., 
Argo, Ill. 

R. S. WISE, Secretary; Na- 
tional Aluminate Corp., 6216 
West 66th Place, Chicago 38, 
Ill. 

R. B. JANOTA, Treasurer; 
Swift & Company, Research 
Laboratories, Chicago 9, Ill. 


Cleveland Section 

T. HOWALD, Chairman; 
Chase Brass & Copper Co., 
Inc., 1121 E. 260th St., 
Euclid 17, Ohio. 

R. C. WEAST, Vice-Chairman; 
Case Institute of Technology, 
10900 Euclid Ave., Cleveland 
6, Ohio. 7 

L. H. SCHWALM, Secretary- 
Treasurer; Ohio Bell Tele- 
phone Company, 820 Supe- 
rior Ave. N. W., Cleveland 
13, Ohio. 


Detroit Section 

E. V. IVANSO, Chairman; 
Detroit Testing Laboratory, 
554 Bagley Avenue, Detroit 
26, Michigan. 

NORMAN A. KERSTEIN, 
Vice-Chairman; 16817 Rob- 
son, Detroit 35, Michigan, 
(Detroit Edison Co.) 

DAVID L. HILL, Treasurer; 
Timken Div., Rockwell 
Spring & Axle Co., 100-400 
Clark Avenue, Detroit, Mich- 
igan. 

R. P. MARSHALL, Secretary; 
Saran Protective Coatings, 
2415 Burdette Avenue, Fern- 
dale (Detroit) 20, Michigan. 


Eastern Wisconsin 
Section 


ROBERT A. HUSEBY, Chair- 
man; A. O. Smith Corp., 3533 
North 27th St., Milwaukee, 
Wisconsin. 

ALEXANDER MC CONNELL, 
Vice-Chair.; George J. Meyer 
Mfg. Co., Meyer Pl. & Dun- 
more Ct., Cudahy, Wisconsin. 

HAROLD F. HAASE, Secre- 
tary-Treasurer; 2202 South 
28 Street, Milwaukee, Wis. 


Greater St. Section 

WILLIAM J. RIES, Chairman; 
Tretolite Company, St. Louis 
19, Missouri. 

ROBERT D. SANFORD, Vice- 
Chairman; Nooter Corpora- 
tion, 1400 South Second 
Street, St. Louis 4, Missouri. 

GEORGE T. SHUTT, Secre- 
tary; Shutt Process Equip- 
ment Company, 815 Glen- 
dower Drive, Kirkwood 22, 
Missouri. 


Kansas City Section 

L. F. HEVERLY, Chairman; 
Heverly Engineering Co., 
5425 Chadwick Rd., Kansas 
City, Kansas. 

R. A. KELLEY, Vice-Chair- 

man; Minnesota Mining & 

Mfg. Co., 4224 West 73rd 

Terrace, Prairie Village, 

Kansas, 

BERRINGER, Secretary- 

Treasurer; Panhandle East- 

ern Pipe Line Co., 1221 Balti- 

more Ave., Kansas City, 

Missouri. 


Southwestern Ohio 
Section 

WALTER LUCE, Chairman; 
The Duriron Company, Inc., 
Box 1019, Dayton 1, Ohio. 

ALFRED D. JENSS, Vice- 
Chairman; Ampco Metal, 
Inc., Roselawn Center Bldg., 
Reading & Section Roads, 
Cincinnati 87, Ohio. 

L. M. LEDERER, Secretary; 
Inner-Tank Lining Corp., 
1097 Wade Street, Cincin- 
nati, Ohio. 

R. L. WOOD, Treasurer; Cin- 
cinnati Gas & Electric Com- 
pany, General Engineering 
Department, P. O. Box 960, 
Cincinnati 1, Ohio. 


NORTHEAST REGION 


GEORGE E. BEST, Director; 
Mutual Chemical Co. of 
America, 1348 Block St., 
Baltimore 31, Md. 


KEMPTON H. ROLL, Chair. 
man; Lead Industries Assoe,, 
420 Lexington Ave., New 
York 17, New York. 

EDWARD G. BRINK, Vice- 
Chairman; American Viscose 
Corp., Marcus Hook, Penn- 
sylvania. 

EDWIN J. TITSWORTH, Sec- 
retary-Treasurer; Koppers 
Company, Inc., Tar Products 
Division, 250 Stuart St., Bos- 
ton, Massachusetts. 


Baltimore Section 

ALLEN L. ALEXANDER, 
Chairman; 1716 Oakcrest 
Drive, Alexandria, Va. 


JOHN F. OLIVEIRA, Vice- 
Chairman; Bethlehem Steel 
Company, Shipbuilding Divi- 
sion, Bethlehem Sparrows 
Point Shipyard, Sparrows 
Point 19, Maryland. 


LUTHER O. YOUNG, Secre- 
tary-Treasurer; The Davison 
Chemical Corp., Curtis Bay, 
Baltimore 26, Maryland. 


Genesee Valley Section 

ORSON J. BRITTON, Chair- 
man; Pfaudler Company, 
1000 West Avenue, Roches- 
ter, N.. TF. 

JOHN A. TEMMERMAN, 
Vice-Chairman; City of Ro- 
chester, 242 Main St. W., 
Rochester, N. Y. 

NELSON B. CARTER, Secre- 
tary-Treasurer; Eastman 
Kodak Co., Kodak Park 
Wks., Bldg. 23, Rochester, 
2. 


Greater Boston Section 

J. DWIGHT BIRD, Chairman; 
The Dampney Company, 
1243 River, Hyde Park, Bos- 
ton 36, Mass. 

MURRAY M. JACOBSON, 
Vice-Chairman; Watertown 
Arsenal Laboratory, Water- 
town 72, Mass. 

EDWARD C. RUE, Secretary- 
Treasurer; Boston Edison 
Company, 182 Tremont 
Street, Boston 12, Mass, 


Kanawha Valley Section 
GEORGE F. ORR, Chairman; 
United Fuel Gas Company, 
Box 1273, Charleston, W. Va. 
J. M. BATES, Vice-Chairman; 
Carbide and Carbon Chemi- 
cals Co., 437 MacCorkle Ave., 
South Charleston, W. Va. 
GEORGE W. KLOHR, Secre- 
tary; E. I. duPont de 
Nemours & Co., Box 993, 
Charleston, W. Va. : 
CONRAD L. WIEGERS, Treas- 
urer; Allied Services, Inc. 
Spring & Bullitt Sts, 
Charleston, W. Va. 


Lehigh Valley Section 

EARL A. ERICH, Chairman; 
Atlas Mineral Products Com- 
pany, Mertztown, Pa. 


J. BYRON GODSHALL, Vice- 
Chairman; Ingersoll-Rand 
Company, 309 N. 10th Street, 
Easton, Pa. 


SEYMOUR C. FRYE, Secre- 
tary-Treasurer; Bethlehem 
Steel Company, Bethlehem, 
Pa. 


Metropolitan New 
York Section 


MORTON BERMANN, Chair- 
man; Brooklyn Union Gas 
Company, Greenpoint Works, 
Maspeth & Varick Avenues, 
Brooklyn 11, New York. 

F. J. LeFEBVRE, Vice-Chair- 
man; Electro Rust-Proofing 
Corp., Box 178, Newark 1, 
New Jersey. 

R. H. LUCKE, Secretary-Treas- 
urer; Esso Standard Oil 
Company, Box 222, Linden, 
New Jersey. 
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Niagara Frontier Section 


WILLIAM R. WARDROP, 
Chairman, Metal-Cladding 
Inc., 128 Lakeview Avenue, 
Buffalo 1, N. Y. 

DR. WADE WOLF, Vice 
Chairman, 59 Blacknon 
Road, Grand Island, N. Y. 

J. M. FOUTS, _Secretary- 
Treasurer; New York Tele- 
phone Co., 63 E. Delavan 
Ave., Buffalo 8, N. Y. 


Philadelphia Section 

H, H. BENNETT, Chairman; 
Socony-Vacuum Oil Co., Inc., 
Paulsboro, N. J. 

J. 8. PETTIBONE, Vice-Chair- 
man; American Society for 
Testing Materials, 1916 Race 
Street, Philadelphia 3, Pa. 

s. F. SPENCER, Secretary- 
Treasurer; Keystone Shipping 
Co.,, 1000 Walnut Street, 
Philadelphia, Pa. 


Pittsburgh Section 

WAYNE W. BINGER, Chair- 
man; Aluminum Company 
of America, Box 772, New 
Kensington, Pa. 

WILLIAM G. RENSHAW, 
Vice-Chairman; Allegheny 
Ludlum Steel Co., Bracken- 
ridge, Pa. 

L. G. ROYSTON, Secretary; 
Royston Laboratories, Ine., 
Blawknox, Pa, 

WALLACE P. CATHCART, 
Treasurer; Tank Linings, 
Inec., 246 Washington Rd., 
Pittsburgh 16, Pa. 


Schenectady-Albany-Troy 
Section 

E. L. SIMONS, Vice-Chair- 
man; General Electric Co., 
Research Lab., Box 1088, 
Schenectady, N. Y. 

G. S. COOK, Secretary-Treas- 
urer; General Electric Co., 
Chemistry Dept., 15 Glen 
Avenue, Scotia, N. Y. 


Southern New England 
Section 

A. W. TRACY, Chairman; 
American Brass Company, 
Waterbury, Connecticut. 

F. M. BARRY, Vice-Chairman; 
Scoville Mfg. Company, 99 
Mill Street, Waterbury, Con- 
necticut. 

L, M. RASMUSSEN, Secretary- 
Treasurer; Manning Maxwell 
& Moore, Inc., 250 E. Main 
St., Stratford, Connecticut. 


SOUTHEAST REGION 


E. P. TAIT, Director; Alloy 
Steel Products Co., Candler 
Bldg., Atlanta, Ga. 


H, C. VAN NOUHUYS, Chair- 
man; Southeastern Pipe Line 
Co, Box 1737, Atlanta, 
Georgia. 


J. FRANK PUTNAM, Vice- 
Chairman, Anti-Corrosion 
Manufacturing Co., 2464 
Memorial Drive, S. E., At- 
lanta, Georgia. 


E. D. VINES, Sec.-Treas., 


Marine Specialty Co., 6-12 
Southwater St., Mobile, Ala. 


Atlanta Section 


RAYMOND F. TRAPP, Chair- 
man, Midwestern Pipeline 
Products Co., 5005 Peachtree 
Road, Chamblee, Georgia. 


GEORGE M. JEFFARES, 
Vice - Chairman, Plantation 
Pipe Line Co., Box 1743, At- 
lanta, Georgia. 


DOUGLASS ROSSELLE, 
Secretary - Treasurer, South- 
ern Bell Telephone & Tele- 
graph Co., Hurt Building, 
Atlanta, Georgia. 


1954 


East Tennessee Section 


ANTON deS. BRASUNAS, 
Chairman, University of 
Tennessee, Department of 
Chemical Engineering, Knox- 
ville, Tennessee. 

CHARLES F. FISHER, JR., 
Vice - Chairman, 701 Long- 
view Road, Apt. J, Knox- 
ville, Tennessee. 

JAMES L. ENGLISH, Secre- 
tary-Treasurer, 223 Virginia 
Road, Oak Ridge, Tennessee. 


Jacksonville 
Section 


CHARLES CHAPMAN, Chair- 
man, Virginia-Carolina 
Chemical Corporation, Phos- 
phate Mining Department, 
Nichols, Florida. 

H. E. ALEXANDER, Vice- 
Chairman, Dozier & Gay 
Paint Company, P. O. Box 
3176, Station F., Jackson- 
ville, Florida. 

T. W. BOSTWICK, Secretary- 
Treasurer, City of Jackson- 
ville, Plants Efficiency De- 
partment, Utilities Building, 
34 South Laura Street, Jack- 
sonville, Florida. 


Miami Section 


JOSEPH B. PRIME, JR., 
Chairman; Florida Power & 
Light Co., Box 3100, Miami, 
Florida. 


J. 8. FRINK, Vice-Chairman; 
Florida Power & Light Co., 
Box 3100, Miami, Florida. 


NICHOLAS O. BOUTZILO, 
Secretary-Treasurer; Peoples 
Water & Gas Co., Box 1107, 
North Miami, Florida. 


Ohio Valley Section 
TEMPORARY 


LEWIS P. AKER, Chairman; 
Louisville Gas & Electric 
Company, 313 W. Chestnut 
Street, Louisville 2, Ky. 

CHARLES MADDUX, Vice- 
Chairman; Southern Bell 
Telephone & Telegraph 
Company, P. O. Box 538, 
Louisville, Ky. 

RICHARD F. HAFER, Secre- 
tary; Reynolds Metals Com- 
pany, 2500 S. 3rd Street, 
Louisville, Ky. 


SOUTH CENTRAL REGION 


DERK HOLSTEYN, Director; 
Shell Oil Co., Box 2527, 
Houston, Texas. 


H. L. BILHARTZ, Chairman, 
Production Profits, Inc., 2496 
North Fitzhugh Avenue, Dal- 
las. 

BE. C. GRECO, Vice Chairman; 
United Gas Corp., 

Box 1407, Shreveport, La. 

JOHN E. LOEFFLER, Secre- 
tary-Treasurer; Thornhill- 
Craver Co., Box 1184, Hous- 
ton, Texas, 

JOHN W. NEE, Assistant Sec- 
retary-Treasurer; Briner 
Paint Mfg. Co., Inec., 3713 
Agnes St., Corpus Christi, 
Texas, 


Alamo Section 
(Temporary Officers) 
W. W. ELLEY, Chairman; 
Southwestern Bell Telephone 


Company, 302 Dakota Street, 
San Antonio, Texas 


C. W. TIPPS, Secretary; City 
Public Service Board, Box 
1771, San Antonio 6, Texas 


Central Oklahoma Section 


Cc. H. KOPP, Chairman; Pep- 
pers Refining Co., Box 1713, 
Oklahoma City, Okla, 


Directory NACE Regional and Sectional Officers 


CLYVE Cc. ALLEN, Vice- 
Chairman; Anderson -Prich- 
ard Oil Corp., Liberty Bank 
Bldg., Oklahoma City, Okla. 

LOYD GOODSON, Secretary- 
Treasurer; Oklahoma Nat- 
ural Gas Co., 213 N. Broad- 
way, Shawnee, Okla. 


DAN H. CARPENTER, Trus- 
tee; Sohio Petroleum Co., 
Skirvin Tower, Oklahoma 
City, Okla. 


Corpus Christi Section 


JOHN P. WESTERVELT, 
Chairman, Pontiac Pipe Line 
& Export Company, Box 
1581, Corpus Christi, Texas. 


RAYMOND H. PFREHM, 
Vice-Chairman, Humble Pipe 
Line Company, Box 1051, 
Corpus Christi, Texas. 


PAUL LAUDADIO, Secretary- 
Treasurer, Briner Paint Mfg. 
Co., 3713 Agnes Street, Cor- 
pus Christi, Texas. 


FRED W. HODSON, Trustee, 
Johns-Manville Sales Corp., 
401 N. Toucahua Street, 
Corpus Christi, Texas. 


Houston Section 


J. A. CALDWELL, Chairman, 
Humble Oil & Refining Com- 
pany, Box 2180, Houston 1, 
Texas. 


ALVAN E. RICHEY, Vice- 
Chairman, Cathodic Protec- 
tion Service, P. O. Box 6387, 
Houston, Texas. 


GEORGE D. HALL, Secretary- 
Treasurer, Thornhill - Craver 
Co., Inc., P. O. Box 1184, 
Houston, Texas. 


L. G. SHARPE, Trustee, 2202 
Munger Street, Houston 23, 
Texas. 


New Orleans-Baton 
Rouge Section 


FRANK S. BIRD, Chairman; 
The California Company, 800 
The California Co. Bldg., 
1111 Tulane Ave., New Or- 
leans, La. 


J. R. MATHERNE, Vice-Chair- 
man; Southern Bell Tele- 
phone & Telegraph Co., 
Communication Building, 
1215 Prytania Street, New 
Orleans 13, La. 


CLIFFORD L. BARR, Secre- 
tary-Treasurer; Shell Oil 
Company, P. O. Box 271, 
Donaldsonville, La. 


HENRY ALLEN, Trustee; 
Allen Cathodic Protection 
Co., P. O. Box 386, Harvey, 
La. 


North Texas Section 


J. GORDON MEEK, Chair- 
man; Metal Goods Corpora- 
tion, Box 7086, Dallas, Texas 


PAUL C. FLEMING, Vice- 
Chairman; Gulf Oi] Corp., 
Drawer 1290, Ft. Worth, 
Texas. 


Cc. L. SLOVER, Secretary- 
Treasurer; Keith-Kote Co., 
Box 928, Grand Prairie, 
Texas. 


J. C. SPALDING, Trustee; Sun 
Oil Co., Box 2880, Dallas, 
Texas, 


Permian Basin Section 


JOHN A. KNOX, Chairman; 
The Western Company, Box 
310, Midland, Texas 


JOHN C. WATTS, First Viee- 
Chairman; Humble Pipeline 
Co., Box 1390, Midland, 
Texas 


BOB WARDEN, Second Vice- 
Chairman; Shell Oil Co., Box 
3832, Odessa, Texas 


JAY STAFFORD, Secretary- 
Treasurer; National Tank 
Co., 1102 East Pine St., Mid- 
land, Texas 


T. M. NEWELL, Trustee; Car- 
dinal Chemical Co., Box 
2049, Odessa, Texas 


Rocky Mountain Section 


WAYNE H. SCHULTZ, Chair- 
man; Dearborn Chemical Co., 
245 Equitable Building, 
Denver, Colorado. 


KARL S. HAGIUS, Vice-Chair. ; 
Colorado Interstate Gas Co., 
Box 1087, Colorado Springs, 
Colorado. 


JOHN F. FUGAZZI, Secretary- 
Treasurer; Public Service Co. 
of Col., 900 Fifteenth Street, 
Denver, Colorado. 


HENRY K. BECKER, Trus- 
tee; Wyco Pipe Line Co., 
Box 2388, Denver, Colorado. 


Sabine-Neches Section 


R. P. CLARKE, Chairman; 
Atlantic Refining Company, 
Box 849, Port Arthur, Texas. 

MACK ABRAHAM, Vice- 
Chairman; Cities Service Re- 
fining Corp., Butadiene 
Plant, Lake Charles, La. 

LEE T. DODSON, Secretary- 
Treasurer; Metal Goods Cor- 
poration, Box 1229, Beau- 
mont, Texas. 

CHAS. E. HUDDLESTON, JR., 
Trustee; Socony Paint Prod- 
ucts Company, Box 2848, 
Beaumont, Texas. 


Shreveport Section 


W. F. LEVERT, Chairman; 
United Gas Pipe Line Co., 
Box 1407, Shreveport, La. 

RAYMOND C. JORDAN, Vice- 
Chairman; United Gas Pipe 
Line Co., Box 1407, Shreve- 
port, La. 

G. V. JONES, Secretary; Ar- 
kansas- Louisiana Gas Co., 
Box 1734, Shreveport, La. 

M. A. LUBY, Treasurer; Treto- 
lite Co., Box 4094, Shreve- 
port, La. 

Ww. A. BROOME, Trustee; 
Arkansas-Louisiana Gas Co., 
Box 1734, Shreveport, La. 


Teche Section 


J. H. BOOKSH, JR., Chair- 
man, United Gas Corpora- 
tion, Box 435, New Iberia, 
Louisiana. 

VERNON SIBILLE, Vice- 
Chairman, Superior Oil Com- 
pany, Box 1066, Lafayette, 
Louisiana. 

RALPH J. RICE, Secretary- 
Treasurer, Tretolite Com- 
pany, Box 146 S.L.I., Lafay- 
ette, Louisiana. 

GUS VOGLER, Trustee, Allen 
Cathodic Protection Com- 
pany, Box 264, Lafayette, 
Louisiana. 


Tulsa Section 

M. C. CALLAHAN, Chairman; 
Gulf Oil Corp., Pipe Line 
Dept., Box 661, Tulsa, Okla. 

R. E. LEMBCKE, Vice-Chair- 
man; Cities Service Research 
& Development Co., 920 E. 
3rd St., Tulsa, Okla. 

SAMUEL E. BOSLEY, Secre- 
tary; 2947 E. 22nd St, 
Tulsa, Okla. 

R. J. LAFORTUNE, Treasurer; 
Reilly Tar & Chemical 
Corp., Box 7031, Tulsa, Okla. 

J. N. HUNTER, Trustee; Serv- 
ice Pipe Line Co., Box 1979, 
Tulsa, Okla, 
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OFFICERS DIRECTORY 


SERVICED 
THE MEN 


WHO SELL 


the Coal Tar 


Protection 


Another reason why 


You can depend 


Handy Tape Form 


The service behind 
TAPECOAT dis- 
tinctive this coal tar 
coating, itself. 


make this service 
dependable the prod- 
uct, the sales engineer 
who sells the job also 
services it. This means 
that you can count 
everything tells you 
because responsible 
for the job personally. 


The fact TAPECOAT 
gives you more lasting 
protection for your mon- 
coal tar product, and coal 
tar nature’s own de- 
fense against corrosion. 


Specify TAPECOAT for pipe, pipe joints, tanks, and other 
vulnerable steel surfaces above below ground. Its perform- 
ance record since 1941 merits your complete confidence. 
TAPECOAT comes rolls 2”, 18” and 24” widths. 
It’s easy apply our sales engineers will demonstrate. 


Write for brochure and prices today. 


(Continued from Page 


WESTERN REGION 


L, L. WHITENECK, Director; 
Long Beach Harbor Dept., 
1333 El Embarcadero, Long 
Beach 2, California. 


ROBERT H. KERR, Chair- 
man; Southern California 
Gas Co., Box 3249 Terminal 
Annex, Los Angeles, Cali- 

_ fornia. 


DEAN E. STEPHAN, Vice- 
Chairman, Chicago Bridge & 
Iron Co., 612 8S. Flower, Los 
Angeles, California, 


R. E. HALL, Secretary-Treas- 
urer; Union Oil Company, 
Research Center, Brea, Cali- 
fornia, 


Los Angeles Section 


SIDNEY K. GALLY, Chair- 
man; 1061 Mar Vista Ave., 
Pasadena, Calif. 


EDWARD H. TANDY, Vice- 
Chairman; Standard Oil Co. 
of California, Box 97, El 
Segundo, Calif, 


JOHN R. BROWN, Secretary- 
Treasurer; 3525 West 74th 
Place, Inglewood, Calif. 


Salt Lake Section 


HARRY R. BROUGH, Chair- 
man, Mountain Fuel Supply 
Co., 36 South State St., Salt 
Lake City, Utah. 


GEORGE R. HILL, Vice- 
Chairman; Fuel Technology 
Dept., University of Utah, 
Salt Lake City, Utah. 


JOHN W. COX, Secretary- 
Treasurer; Utah Oil Refin- 
ing Co., P. O. Box 898, Salt 
Lake City 10, Utah. 


San Diego Section 


D. P. ARMBRUSTER, Chair- 
man; San Diego Gas & Elec- 
tric Co., 861 Sixth Ave., San 
Diego 1, California. 


DALLAS G. RAASCH, Vice- 
Chairman; La Mesa, Lemon 
Grove, Spring Valley Irriga- 
tion District, Box 518, La 
Mesa, California. 


OTTO L. HEPNER, Secretary- 
Treasurer; San Diego Water 
Dept., Alvarado Filtration 
Plant, La Mesa, California. 


San Francisco Bay Area 
Section 


D. R. LOPER, Chairman; 
Standard Oil Co. of Cali- 
fornia, 225 Bush Street, San 
Francisco, Calif. 


H. H. SCOTT, Vice-Chairman; 
Shell Oil Co., 1546 Brown 
Street, Martinez, Calif. 


JOHN R. CULVER, Sec.-Treas., 
California Steel Products Co., 
25 California St., San Fran- 
cisco 11. 


Portland Section 


CHARLES E. HANEY, Chair- 
man; Electric Steel Foundry 
Co., 2141 N. W. 25th Avenue, 
Portland, Oregon. 


P. G. BEHR, Vice-Chairman; 
Partland Gas & Coke Co., 
Public Service Bldg., Port- 
land, Oregon. 


B. NEALLEY WOOD, Secre- 
tary-Treasurer; Charlton 
Laboratories, Inc, P. 
Box 1048. Portland 7, Ore- 
gon. 
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for POSITIVE PROTECTION 
AND PIPE INTERIORS 


Here are the reasons why attracting the 
attention leading corrosion and petroleum engineers: 


has exceptional tenacity, will 
adhere metal surfaces longer 
and under more difficult condi- 
tions than any other coating yet 
tested. 

abrasion-resistant and has 
proven low erosion rate. 

gives positive protection against 
rust and corrosion, also the chem- 


ical effects crude oil, natural 
gas and salt water. 

has amazing flexibility and 
elasticity. 

provides silky smooth, even 
surface that increases line flow 
reducing friction. 

easy apply spray, brush 
pig method. 
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Corrosion Oil 
and Gas Well 
Equipment 


E. C. Greco, Chairman, United 
Gas Corp., Box 1407, Shreve- 
port, Louisiana 

W. F. Oxford, Jr., Vice Chair- 
man, Sun Oil Co., Box 2831, 
Beaumont, Texas 


T-1A Corrosion Oil and 
Gas Well Equipment, 
Los Angeles Area 
Frank Davie, Chairman, Shell 
Oil Co., 1008 W. 6th St., 
Los Angeles 14, California 
P. W. Hill, Vice Chairman, 
Signal Oil & Gas Co., 2501 
E. Willow Street, Long 
Beach, California 


T-1B Condensate Well Cor- 
rosion 

R. C. Buchan, Chairman, 
Humble Oil & Refining Co., 
Box 2180, Houston, Texas 

W. H. Edwards, Vice Chair- 
man, Superior Oil Company, 
400 Oil and Gas Building, 
Houston, Texas 


Sweet Oil Well Corro- 
sion 

H. E. Greenwell, Chairman, 
Atlantic Refining Co., Box 
2819, Dallas Texas 

H. E. Waldrip, Vice Chairman, 
Gulf Oil Corp., 5311 Kirby 
Dr., Houston, Texas. 


T-1D Sour Oil Well Corrosion 


J. A, Caldwell, Chairman, 
Humble Oil & Refining Co., 
Box 2180, Houston, Texas 

R. L. Elkins, Vice Chairman, 
Shell Oil Corp., Box 1509, 
Midland, Texas 

W. C. Koger, Vice Chairman, 
Cities Service Oil Company, 
Cities Service Building, Bar- 
tlesville, Okla. 


T-1F Metallurgy 


F. J. Radd, Chairman, Conti- 
nental Oil Co., Research & 
Development Lab., Ponca 
City, Oklahoma 

F. L. Current, Vice Chairman, 
Oil Well Supply Co., Oil 
City, Pennsylvania 


T-1G Sulfide Stress Corro- 
sion Cracking 


R. S. Treseder, Chairman, 
Shell Development Co., 4560 
Horton St., Emeryville, 
California 

L. W. Vollmer, Vice Chair- 
man, Gulf Research & De- 
velopment Corp., Drawer 
2038, Pittsburgh, Pa. 


T-1H Oil String Casing Cor- 
rosion 

Jack L. Battle, Chairman, 
Humble Oil & Refining Co., 
Box 2180, Houston, Texas, 

R. L. ELKINS, Vice Chair- 
man, Shell Oil Corp., Box 
1509, Midland, Texas 

W. C. Koger, Vice Chairman, 
Cities Service Oil Company, 
Cities Service Building, Bar- 
tlesville, Okla. 


Oil String Casing 
Corrosion, West Texas, 
New Mexico Area 

R. L, Elkins, Chairman, Shell 


Oil Corp., Box 1509, Midland, 
Texas. 


DIRECTORY NACE TECHNICAL 


TECHNICAL PRACTICES COMMITTEE 


SCHMIDT, Chairman 
Materials Engineering Service Bldg. 177 
Dow Chemical Company 


Midland, Michigan 


LARRABEE, Vice Chairman 
Applied Research Laboratory 
United States Steel Corporation 
Vandergrift, Pennsylvania 

WHITNEY, JR., Vice President, NACE 
Monsanto Chemical Company 
1700 Second Street 


St. Louis, Missouri 


Chairmen T-1 through T-6 also are members this 
committee. 


Oil String Casing 
Corrosion, West Kansas 
Area 

W. C. Koger, Chairman, Cities 
Service Oil Company, Cities 


Service Building, Bartlesville 
Oklahoma. 


Oil Field Structural 
Plastics 
W. M. Thornton, Chairman, 


Atlantic Refining Co., Box 
2819, Dallas, Texas 


B. W. Bradley, Vice Ohair- 
man, Shell Oil Co., 50 West 
50th Street, New York, N. ¥. 


T-1K Inhibitors For Oil 
And Gas Wells 
J. C. Spalding, Jr., Chairman, 


Sun Oil Co., Box 2880, Dal- 
las, Texas 


E. C. Greco, Vice Chairman, 
United Gas Corp., Box 1407, 
Shreveport, Louisiana 


Pipe Line 
Corrosion 


T-2 


W. H. Stewart, Chairman, Sun 
Pipe Line Co., Sun Oil Co., 
San Jacinto Bldg., Beau- 
mont, Texas 


L. P. Sudrabin, Vice Chairman, 
Electro Rust-Proofing Corp., 
Box 178, Newark, New Jersey 


T-2A Galvanic Anodes 


H. A. Robinson, Chairman, The 
Dow Chemical Co., 616 East 
Grove St., Midland, Michigan 


man, Ebasco Services, Inc., 
2 Rector Street, New York, 
WN. 


Anode 
Operating Installations 
Lyle R. Sheppard, Chairman, 


6522 Mercer St., Houston, 
Texas. 


T-2B Anodes For Impressed 
Currents 
A. W. Peabody, Chairman, 


Ebasco Services, Inc., 2 Rec- 
tor Street, New York, N. Y. 


Minimum Current Re- 
quirements 

L. P. Sudrabin, Chairman, 
Electro Rust-Proofing Corp., 
Box 178, Newark, New Jersey. 

R. M. Wainwright, Vice Chair- 
man, University of Illinois, 
Department of Electrical 
Engineering, Urbana. 


Criteria for 
Cathodic Protection 

N. P. Peifer, Chairman, The 
Manufacturers Light & Heat 


Co., 800 Union Trust Bldg., 
Pittsburgh 19, Pennsylvania 


T-2D Standardization Pro- 
cedures For Measuring 
Pipe Coating Leakage 
Conductance 
W. E. Huddleston, Chairman, 
Huddleston Engineering Co., 
Box 998, Bartlesville, Okla. 

L. F. Heverly, Vice Chairman, 
Heverly Engineering Co., 
5425 Chadwick Rd., Kansas 
City, Kansas 


T-2E Internal Corrosion 
Product Pipe Lines and 
Tanks 

Ivy M. Parker, Chairman, 

Plantation Pipe Line Co., 
Box 1743, Atlanta, Georgia 
Raymond Hadley, Vice Chair- 

man, Sun Pipe Line Co., 1608 
Walnut, Philadelphia 3, Pa. 


T-2F Internal Corrosion 
Crude Oil Pipe Lines and 
Tanks 

John C. Watts, Jr., Chairman, 
Humble Pipe Line Co., Box 
1390, Midland, Texas 

R. L. Elkins, Vice: Chairman, 
Shell Oil Co., Box 1509, Mid- 
land, Texas 


T-2G Coal Tar Coatings for 
Underground Use 

T. F. P. Kelly, Chairman; Ma- 
vor-Kelly Co., 660 M & M 
Building, Houston 2, Texas 

W. F. Fair, Jr., Vice Chair- 
man, Koppers Co., Inc., Tar 
Products Div., Box 390, West- 
field, New Jersey. 


T-2H Asphalt Type Pipe Coat- 

ings 

R. J. Schmidt, Chairman; Cali- 
fornia Research Corp., 576 
Standard Avenue, Richmond, 
Cal. 

P. E. Reynolds, Vice Chair- 
man, Pacific Gas & Electric 
Co., 245 Market St., San 
Francisco, California. 


COMMITTEES 


Pipe Wrapping Mate- 
rials 


Clark A. Bailey, Chairman, 
Johns-Manville Sales Corp. 
22 East 40th St., New York 
a6, 


F. M. Watkins, Chairman, Sin- 
clair Research Laboratories, 
Inc., 400 East Sibley Blvd, 
Harvey, Ill, 

F. W. Fink, Vice Chairman; 
Battelle Memorial Institute, 
505 King Avenue, Columbus, 
Ohio. 


T-3A Corrosion Inhibitors 


Robert S. Wise, Chairman, 
National Aluminate Corp, 
6216 West 66th Place, Chi- 
cago, Ill. 

J. L. Wasco, Vice Chairman, 
The Dow Chemical Co, 
Bldg. 438, Midland, Michigan 


T-3B Identification Corro- 
sion Products 


A. H. Roebuck, Chairman, Pro- 
duction Research Division, 
Continental Oil Company, 
Ponca City, Okla. 

D. A. Vaughan, Vice Chair- 
man, Battelle Memorial In- 
stitute, 505 King Avenue, 
Columbus, Ohio 


T-3C Annual Losses Due 
Corrosion 
F. N. Alquist, Chairman, The 
Dow Chemical Co., Bldg 438, 
Midland, Michigan 


T-3D Instruments For Meas- 
uring Corrosion 


H. N. Hayward, Chairman, 
Engineering Experiment Sta- 
tion, University of Illinois. 
Urbana, Illinois 

F. W. Ringer, Vice Chairman, 
7 Hampden Ave., Narberth, 
Pa. 


Electrical Holiday 
Inspection Coatings 


Lyle R. Sheppard, Chairman, 
6522 Mercer St., Houston, 
Texas. 


T-3E Railroads 


R. A. Bardwell, Chairman, 
Chicago & Eastern Illinois 
Railroad, Danville, Illinois 


G. M. Magee, Vice Chairman, 
Assoc. Amer, Railroads, 
Technology Center, Chicago 
16, Illinois 


Corrosion 
Railroad Tank Cars 


J. R. Spraul, Chairman, Gen- 
eral American Transporta- 
tion Corp., 300 West 151st 
St., East Chicago, Indiana 

Cc. M. Jekot, Vice Chairman, 
Lithcote Corporation, 333 
West 40th Place, Chicago 9, 
Ill, 


L. R. Honnaker, Vice Chair- 
man, Engineering Materials 
Group, Engineering Dept., E- 
I. DuPont de Nemours & Co. 
Inc., Wilmington, Delaware. 


Corrosion 
Railroad Hopper Cars 

Robert Byrne, Chairman, 
Assoc. Amer. Railroads, 3140 
South Federal Street, 
cago 16, Illinois 
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DIRECTORY NACE TECHNICAL COMMITTEES 


1-3F Corrosion High 
Purity Water 

D. J. Depaul, Chairman, West- 
inghouse Electric Corp., Box 
1468, Pittsburgh 30, Pa. 

j. F. Eckel, Vice Chairman, 
General Electric Co., KAPL, 
Schenectady, New York 


Cathodic Protection 

T. P. May, Chairman; The In- 
ternational Nickel Co., Inc., 
67 Wall St., New York, N. Y. 


1-3H Tanker Corrosion 

Ww. S. Quimby, Temporary 
Chairman, The Texas Co., 
135 East 42nd St.. New York, 
N, Y. 


F, E. Kulman, Chairman, Con- 
solidated Edison Co. of N. Y., 
Inc., 4 Irving Place, New 
York 3, N. Y.’ 

Irwin C. Dietze, Vice Chair- 
man, Dept. of Water & 
Power, Box 3669, Terminal 
Annex, Los Angeles, Calif. 


UTILITIES 


Effects Electrical 
Grounding Corro- 
sion 


Ray M. Wainwright, Chairman; 
University of Illionis, De- 
partment of Electrical Engi- 
neering, Urbana. 


Corrosion Cable 
Sheaths 


Irwin C. Dietze, Chairman, 
Dept. of Water & Power, 
Box 3669, Terminal Annex, 
Los Angeles, California 


D. T. Rosselle, Vice Chairman, 

Southern Bell Tel. & Tel. 
Co., 1432 Hurt Bldg., At- 
lanta, Ga. 


T-4B-1 Lead and Other 
Metallic Sheaths 

T. J. Maitland, Chairman, 
American Tel. & Tel. Co., 32 
Sixth Ave., New York 13, 
New York 


Cathodic 
Protection 


R. M. Lawall, Chairman, 
Amer. Tel. & Tel. Co., 1538 
Union Commerce Bldg., 
leveland 14, Ohio 

J. J. Pokorny, Vice Chairman, 
Cleveland Elec. Illuminating 
Co., 75 Public Sq., Cleveland 
1, Ohio 


Tests and Surveys 


J.C. Howell, Chairman, Public 
Service Electric & Gas Co., 
200 Boyden Ave., Maple- 
wood, New Jersey 


Werner, Vice Chair- 
man, American Tel. & Tel. 
Co., 324 East 11th St., Kan- 
Sas City, Missouri. 


Type Cables 


Dieck, Chairman, Long 
Island Lighting Co., 250 Old 
Country Road, Mineola, Long 
Island, N. Y. 


1954 


Non-Metallic 
Sheaths and Coatings 


G. H. Hunt, Chairman, Sim- 
plex Wire & Cable Co., 79 
Sidney St., Cambridge 39, 
Massachusetts 


Stray Current 
Electrolysis 


J. Svetlik, Chairman, Northern 
Indiana Public Service Co., 
5265 Hohman Ave., Ham- 
mond, Indiana 


G. H. Cantwell, Vice Chair- 
man, Indiana Bell Telephone 
Co., 240 N. Meridian St., In- 
dianapolis, Indiana. 


T-4D Corrosion Deicing 
Salts 


M. B. Hart, Chairman, Illinois 
Bell Telephone Co., 208 West 
Washington St., Chicago 6, 
Illinois 


J. A, Temmerman, Vice Chair- 
man; City of Rochester, 242 
Main Street W., Rochester, 
New York 


T-4E Analysis Domestic 
Waters 
V. V. Kendall, Chairman; Na- 
tional Tube Division, United 


States Steel Corp., P. O. Box 
266, Pittsburgh 30, Pa. 


Materials Selection for 
Corrosion Mitigation 
the Utility Industry 


David Hendrickson, Chairman; 
East Bay Municipal Utility 
District, 512 Sixteenth Street, 
Oakland 23, Cal. 

Robert R. Ashline, Vice Chair- 
man; Department of Water 
& Power, Box 3669, Terminal 
Annex, Los Angeles 54, Cal. 


Paul J. Gegner, Chairman, 
Columbia-Southern Chemical 
Corp., Barberton, Ohio 


William G. Ashbaugh, Vice 
Chairman, Carbide & Car- 
bon Chemical Co., Texas 
City, Texas. 


Corrosion 
Problems the 
Process 
Industries 


T-5A Chemical Manufactur- 
ing Industry 


R. I. Zimmerer, Chairman, 
Westvaco Chlor-Alkali Div., 
Food Machinery & Chemical 
Corp., Drawer 8127, Charles- 
ton 3, West Virginia 


Sulfurie Acid 


c. L. Bulow, Chairman, 
Bridgeport Brass Co., 30 
Grand St., Bridgeport, Conn. 


W. A. Luce, Vice Chairman, 


The Duriron Co., Box 1019, 
Dayton. Ohio 


Stress Corrosion 
Cracking Alkaline 
Solutions 

Cc. F. Pogacar, Chairman, At- 

lantic Refining Co., 260 


South Broad S&t., Phila- 
delphia, Pennsylvania 


Acetic Acid 


H. O. Teeple, Chairman, The 
International Nickel Co., 
Inc., 67 Wall St., New York, 
New York 


R. I. Zimmerer, Chairman, 
Westvaco Chemical Division, 
Food Machinery & Chemical 
Corp., Drawer 8127, Charles- 
ton 3, West Virginia 


Acid 


J. L. English, Chairman, Oak 
Ridge National Laboratory, 
Box P, Oak Ridge, Tenn. 


J. L. McPherson, Vice Chair- 
man, No. 3 Murdock Ave., 
R. F. D. 2, Library, Pa. 


High Temperature 
Corrosion 


John Halbig, Chairman, Armco 
Steel Corp., Middletown, 
Ohio. 


Exposure Tests 


E. N. Skinner, Chairman, The 
International Nickel Co., 
Inc., 67 Wall St., New York, 
New York 


Corrosion Cooling 
Waters 


Corrosion 
Cooling Waters 
(South Central Region) 


J. L. Ragan, Chairman, Cela- 
nese Corp., Box 148, Bishop, 
Texas. 


E. L. Haile, Vice Chairman, 
Monsanto Chemical Co., Box 
1311, Texas City, Texas. 


R. H. Maurer, Secretary, Cela- 
nese Corp., Box 148, Bishop, 
Texas. 


T-5D Plastic Materials 
Construction 


Raymond B. Seymour, Chair- 
man, Atlas Mineral Products 
Co., Mertztown, Pennsylvania 


B. J. Philibert, Vice Chair- 
man, Mathieson Chemical 
Corp., 820 N. Franklintown 
Rd., Baltimore, Maryland 


Ss. W. MeclIlrath, Secretary, 
Diamond Alkali Co., Paines- 
ville, Ohio 


Protective 
Coatings 


A. J. Liebman, Chairman, Pit- 
mar Centrifugal Machine 
Corp., 1319 Varner Drive, 
Pittsburgh 27, Pennsylvania 


L. L. Whiteneck, Vice Chair- 
man, Long Beach Harbor 
Dept., 1333 El Embarcadero, 
Long Beach 2, California 


T-6A Organic Coatings And 
Linings For Resistance 
Chemical Corrosion 
R. McFarland, Jr., Chairman, 


Hills-McCanna Co., 3025 N. 
W. Ave., Chicago 18, Illinois 


. G. Munger, Vice Chairman, 
Amercoat Corp., 4809 Fire- 
stone Blvd., South Gate, 
Calif. 


J. Ondrejecin, Secretary, 
E. I. du Pont de Nemours & 
Co., Polychemicals 
Dept., Wilmington, Dela- 
ware. 


T-6B Protective Coatings for 
Resistance Atmos- 
pheric Corrosion 

L. L. Sline, Chairman; Sline In- 
dustrial Painters, 2612 Gulf 
Terminal Drive, Houston, 
Texas. 

Howard C. Dick, Vice Chair- 
man, Products Research 
Service, Inc., Box 6116, New 
Orleans, Louisiana 


T-6C Protective Coatings for 
Resistance Marine 
Corrosion 

Raymond P. Devoluy. Chair- 

man, C. A. Woolsey Paint & 
Color Co., 229 E. 42nd St., 
New York 17, N. Y. 


T-6E Protective Coatings 
Petroleum Production 
J. L. Robertson, Chairman, 


Phillips Petroleum Co.. Bar- 
tlesville, Oklahoma 


Surface Preparation 
For Organic Coatings 
S. E. Jack, Chairman, Alu- 
minium Laboratories, Ltd., 
Box 84, Kingston, Ontario, 
Canada 
S. C. Frye, Vice Chairman, Re- 
search Dept., Bethlehem 
Steel Co., Bethlehem, Pa. 


T-6H Glass Linings And 
Vitreous Enamels 
G. H. McIntyre, Chairman, 
Ferro-Enamel Corp., Har- 
vard & 56th Street, Cleve- 
land 5, Ohio 


T-6K Corrosion Resistant 
Construction With 
Masonry And Allied 
Materials 

L. R. Honnaker, Chairman; E. 

I. du Pont deNemours & Co., 
Ine., Engineering Depart- 
ment, Louviers Building, 
Newark, Del. 

George P. Gabriel, Vice-Chair- 


man; Atlas Mineral Products 
Company, Mertztown, Pa. 


T-6M Field Coating 
L. L. Whiteneck, Chairman, 
Long Beach Harbor Dept., 
1333 El Embarcadero, Long 
Beach 2, California. 


T-6R Protective Coatings 
Research 


Robert H. Steiner, Chairman, 
Atlas Mineral Products Co., 
Mertztown, Pennsylvania 


Corp., 
lew York 
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Gas Men Seek Improved Insulating Methods 
Help Develop Dresser Insulating Products 


Whenever utility men get together, corrosion almost always heads the list for 
discussion—how best protect their company’s huge investment underground 
piping. Satisfied that insulated pipe effectively resists corrosion, they are natu- 
rally interested talking over improved insulating methods, new insulating 


applications. 


Having pioneered the insulated pipe joint, over years ago, Dresser can draw 
reservoir experience corrosion protection better serve the 
Working closely with gas engineers and superintendents, Dresser Corrosion Lab- 
oratories have, since that time, developed many effective methods insulating 
against corrosion. These have resulted today’s wide variety Dresser Insulating 
Products— each designed meet specific need protecting pipe and pipe joints. 


For Complete Details How You Can Get More Effective, Economical 
Corrosion Protection, Send for Dresser Corrosion Control Catalog 


CORROSION 
CONTROL PRODUCTS 


November, 


wy 
f 
*INSULOK and DRESSERTAPE are trade-marks Dresser Mfg. Div. 
ds. 


INSULATING COUPLINGS 
STYLE 


Basically the same design the 
well-known Dresser Style 
pling, the Style has rubber 
lating gaskets compounded assure 


optimum and long life. 
The tough, inert polyethylene skirt 
immune acids, alkalies, drip 


oils will not swell. 


INSULOK* ADAPTERS 


STYLE 


COUPLINGS STYLE 39-62 


This new insulating connector 
made order for setting 
gas meters and regulators—a 
virtually 
which resists pull-out from the 
unusual strains often put 
service line piping. 


This combination insulating and reducing 
coupling eliminates the danger cor- 
rosion from joining dissimilar The 
insulating gasket supplied standard 
the cast-iron pipe end. polyethylene 
skirt separates and insulates the pipe 


i 


INSULATING SERVICE INSULATING JOINT 
LINE FITTINGS STYLE HARNESSES 


high dielectric plastic pipe tape pro- 


These small diameter insulating cou- 
plings and fittings provide fast joining 
service piping plus per- 
manent corrosion protection. Both the 
nut and fitting body are insulated from 
the pipe. 


1954 


Used conjunction with Dresser 
lating Couplings, bends and other 
points stress, these harnesses restrict 
pipe movement the joint, while pre- 
venting current flow 
through the lugs and harness bolts. 


DRESSER MANUFACTURING DIVISION 


(One the Dresser Industries) 


Fisher Ave., Bradford, Pa. Warehouses: 1121 Rothwell St., Houston; 101 Airport 
Bivd., San Francisco. Sales offices also in: New York, Philadelphia, Chicago, Toronto. 


viding positive electrical insula- 
tion, while protecting underground pipe 
against salt water, soil chemicals, acids, 
alkalies and oil. Available and 
mil thicknesses, all standard widths. 
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Another HILL, HUBBELL’s 
“Things That Money Buy” 


matter how efficiently pipe protected, Hill, Hubbell—pioneers 


the business—know that must the right place the right 
time for profitable results. That’s why correct tim- 
ing and Hill, Hubbell have become synonymous! 


HILL, HUBBELL COMPANY 


Factory Applicators Pipe Coatings and Wrappings 


DIVISION GENERAL PAINT CORPORATION 
3091 Mayfield Road Cleveland 18, Ohio 


xii November, 
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When you have trouble handling 


Bromine 
Fluorine 


... their compounds 


When you have corrosion purity problem connected with the han- 
dling halogens halides, consider the use the Inco Nickel Alloys. 
They are among the few metallic materials which are successfully used 
resist corrosion chlorine, bromine, fluorine and their halides. 


Chlorine —Tests well practical experience have shown nickel 
and the high-nickel alloys among the most useful the common 


engineering materials for handling dry chlorine temperatures 
1000°F. 


Bromine—The high resistance Monel shipping drums dry 
bromine has enabled bromine manufacturers ship this dangerous 
corrosive original purity, without fear contamination breakage, 
while cutting shipping costs some cases much 50%.* 


Fluorine Because nickel and Monel are highly resistant ignition 
fluorine, they are preferred materials for storage cylinders, piping 
and valves when handling fluorine under pressure. 


Sodium Chloride—Potassium Chloride Manufacturers rely 
Inco Nickel Alloys help preserve product purity during the entire 
refining operation. High-nickel alloys are counted assure long 

service life for such equipment brine storage tanks, pumps, valves, 
filters, evaporators and driers. 


Hydrogen Fluoride and Hydrofluoric Acid Monel more 
widely applicable the handling anhydrous and hydrofluoric 
acid solutions over wide range temperatures and concentrations 
than any other alloy. 


Magnesium Chloride Because Inconel free from stress cor- 

rosion cracking boiling magnesium chloride solutions, has been 

accepted standard material for evaporating magnesium chloride. 
Calcium Chloride For long service life, nickel and Monel linings 
and flights are used the large gas-fired rotary driers where wet 
calcium chloride contacts furnace gases. 
Aluminum Chloride Where aluminum chloride employed 
catalyst, Monel reaction vessels and piping are often used resist 
corrosion from dilute hydrochloric acid formed result hydrolysis. 

your operations with halogens their compounds seem indi- 
cate the desirability employing one the Inco Nickel Alloys, 
will advisable place equipment orders with your supplier well 
advance scheduled use. Distributors Inco Nickel Alloys can 
supply the latest information availability from warehouse and mill. 

materials which are shipped nickel drums include: Acid Which Satisfactory 
chloride, benzyl chloride, benzoyl chloride, pyrosulfuryl chloride, Uses Monel and Nickel Have Been Recorded 
thionyl chloride, phosphorus trichloride, phosphorus oxychloride, and 
chloride. 

THE INTERNATIONAL NICKEL COMPANY, INC. Yes 
Wall Street, New York New York 
Arsenic Trichloride 
Manganous Chloride .. 
Silicon Tetrachloride 
Sulfur 
INCONEL INCOLOY® NIMONIC® ALLOYS Zinc 
NICKEL LOW CARBON NICKEL DURANICKEL® 
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With Cathodic Protection 
Anodes, you Know you’re protected 
against corrosion. 


Real protection complete protection. And when 
comes corrosion underground and submerged 
structures, complete cathodic protection best af- 
forded impressed-current systems. 


Such systems, using Cathodic Protection 
Anodes, give you the sleep-nights assurance of: 


Easy installation 


Positively-controlled current flow match 
prevailing conditions 


Constant, instantly-verifiable output. glance 
the rectifier tells you it’s working keeping 
inspection costs low. 


Many years fully-effective life 
free costly maintenance. 


Consider performance weigh the overall cost. 
find that Cathodic Protection 
Anodes give you more and cost you less than any 


other kind. 


Write for Catalog Section S-6500 


The term registered trade-mark 
of Union Carbide and Carbon Corporation 


NATIONAL CARBON COMPANY 
Division Union Carbide and Carbon Corporation 
30 East 42nd Street, New York 17, N. Y. 
Sales Offices: Atlanta, Chicago, Dallas, Kansas City, 
New York, Pittsburgh, San Francisco 
CANADA: Union Carbide Canada Limited, Toronto 
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you can count the written specifications 
PITT CHEM Modified Enamel! 


Specifications are the tip-off any enamel’s 
good terrain bad, ap- 
plication service. That’s why it’s im- 
portant check before you buy and 
make sure that the enamel held close 
tolerances within the specifications that have 
been laid down. 


Send For Free Booklet 


Tells the importance each 
specification judging pipeline 
enamels specific gravity, sof- 
tening point, penetration, ash, etc., 
and gives the complete specifica- 
tions Pitt Chem Modified 
Enamel. Write for your free copy! 


Pitt Chem Modified Pipeline Enamel 
Quality-Controlled from coal finished 
product. rigidly conforms written speci- 
fications. These specifications have been pub- 
lished for your convenience and welcome 
the opportunity send them you. Write 
today! 
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ASSOCIATION 


non-profit, scientific and research association individuals 
and companies concerned with corrosion interested it, whose 
objects are: 


(a) 


(b) 


(c) 


(d) 


(e) 


(f) 


promote the prevention corrosion, thereby curtailing economic 
waste and conserving natural resources, 


provide forums and media through which experiences with corrosion 
and its prevention may reported, discussed and published for the 
common good. 


encourage special study and research determine the fundamental 
causes corrosion, and develop new improved techniques for its 
prevention. 


correlate study and research corrosion problems among technical 
associations reduce duplication and increase efficiency. 


promote standardization terminology, techniques, equipment and 
design corrosion control. 


contribute industrial and public safety promoting the preven- 
tion corrosion cause accidents. 


(g) foster cooperation between individual operators metallic plant 


(h) 


and structures the joint solution common corrosion problems. 


invite wide diversity membership, thereby insuring reciprocal 
benefits between industries and governmental groups well between 
individuals and corporations. 


incorporated association without capital stock, chartered under 
the laws Texas, Its affairs are governed Board Directors, elected 
the general membership. Officers and elected directors are nominated 
nominating committee accordance with the articles organization. 
Election the membership. 

Inquiries regarding membership, and all general correspondence should 
directed the Executive Secretary the administrative headquarters 
the National Association Corrosion Engineers 1061 Building, 
No. Main Street, Houston Texas. 


Officers, 1954-55 


Emeryville, California 


St. Louis, Missouri 


Houston, Texas 


1061 Building, Houston Texas 


Directors 
President 
Shell Development Co., Emeryville, California 
Vice-President 
Monsanto Chemical Co., St, Louis, Missouri 
Treasurer 


Humble Pipe Line Company, Houston, Texas 


Past President 


Gulf Oil Corporation, Houston, Texas 


Representing Active Membership 


The International Nickel Co., Inc., 
New York, 


Koppers Company, Inc., Verona, Pa. 

Interstate Oil Pipe Line Co., Shreveport, La. 

NORMAN 1952-55 


University Texas, Austin 


Representing Corporate Membership 


American Locomotive Company, Houston, Texas 

Mountain Fuel Supply Co., Salt Lake City, Utah 

Crane Company, Chicago, 

Aluminium Laboratories, Ltd., Kingston, Ontario 


United States Steel Corp., Pittsburgh, Pa. 


Representing Regional Divisions 


Alloy Steel Products Co., Inc., Atlanta, Ga. 


Mutual Chemical Co. America, Baltimore, Md. 


WALTER (North Central) 1953-56 
Parker Rust Proof Company, Detroit, Michigan 


DERK HOLSTEYN....... (South Central) 1953-56 
Shell Oil Company, Houston, Texas 


ROBERT (Canadian) 1953-56 


International Nickel Co, Canada, Toronto 


Board Harbor Commissioners, Long Beach, Cal. 


Directors Officio 


BALDWIN, Chairman Regional Management 
Committee 
Johns-Manville Sales Corp., New York, 
Committee 
Ebasco Services, Inc., New York, 


HOXENG, Chairman Publication Committee 
United States Steel Corp., Pittsburgh, Pa. 


SCHMIDT, Chairman Technical Practices 
Committee 
The Dow Chemical Company, Midland, Mich. 
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Galvanic Anodes Control 
Induced Voltages 
Pipe Lines 

THALMANN* 


ELL-COATED transmission pipelines con- 
structed the same right-of-way adjacent 
electric power transmission lines can subjected 
induced voltages considerable magnitude during 
lightning storms and when ground faults occur 
the power line. These potentials can develop because 


the pipeline, paralleling metallic conductor 


effect single turn secondary air core trans- 


former, the power transmission line acting the 


primary. The magnitude induced voltage varies 


with the length exposure, fault current, separation 
power line and pipeline and soil resistivity. With 


bare pipelines the secondary 


circuited the pipeline-to-earth resistance and the 


induced voltage, being consumed impedance drop, 
does not result appreciable voltage-to-ground 
the pipeline. well-coated pipelines, however, the 


distributed resistance-to-earth relatively high, the 


pipeline behaving much like open-circuited sec- 
ondary that substantial portion the induced 
voltage appears voltage between the pipeline 
and ground. 

The voltage-to-ground well-coated pipelines 
resulting from induction can greatly reduced 
lowering the distributed resistance-to-earth the 
pipeline. Groups galvanic anodes distributed along 


the pipeline are well adapted this purpose because 


they furnish cathodic protection the pipeline 

addition providing path for induced currents 

enter leave the pipeline without danger arcing 
burning. 

recently constructed gas transmission line with 
high-resistance coating paralleled high-voltage 
power transmission lines for approximately thirty 
miles. Voltage induced the pipeline from ground 
the power line was sufficient arc across 
insulating flanges the line terminals, Two methods 
were used control these inductive effects: 

installation groups galvanic anodes along the 
reduce its resistance-to-earth, the 
Same time providing cathodic protection the 
Pipeline, and 


Services, Inc., New York, 


November, 1954 


Houston Texas 


No. 


Hole 
Gypsum 


completely with 
anodes with 


bakelite 


Figure 1—Zinc anode pair connected across insulated flange. 


installation buried anode pairs across in- 
sulating flanges, which function both lightning 
arresters and provide low-resistance electrolytic 
shunts high current capacity across the flanges 
for currents induced from the power line. 
Thirty-five groups galvanic anodes were distrib- 

uted along 50-mile section pipeline, the 
groups consisting zinc anodes and six groups con- 
sisting magnesium anodes. The number anodes 
per group ranged from three seven. This provided 
sufficiently low grounding resistances compared with 
the 60-cycle longitudinal impedance the pipeline 
reduce the voltage appearing between pipeline and 
ground relatively low values during power line 
ground faults. Cathodic protection potentials the 
order one volt copper-sulfate electrode were 
realized the pipeline. 

Additional protection from induced currents in- 
sulating flanges was provided buried zinc cells 
such shown the accompanying Figure The 
resistance between single pair anodes frac- 
tion ohm, substantially independent soil re- 
sistivity, being controlled the resistivity the 
backfill used. This low resistance across the flange 
does not constitute appreciable drain the cathodic 
protection system, would metallic resistor, be- 
cause current picked-up the unprotected side 
the flange flowing through the cell causes cathodic 
polarization the zinc connected the protected 
side the flange. D-c voltages the order 0.5-volt 
thus can maintained across the flange without ap- 
preciable current flow. 
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Introduction 

PURPOSE this article discuss the 
problems resulting from corrosion equipment 
handling sulfuric acid acid sludges and present in- 
formation for material selection. Although definite 
recommendations are given, the information pre- 
sented should serve guide starting point for 
future investigations. many cases, however, the 
experience complete enough permit material se- 
lection without further tests. 


Oil refineries consume large quantities sulfuric 
acid. some the larger refineries this may 
amount well excess 200 tons acid daily. 
Sulfuric acid used the acid-treating processes 
whereby oil stocks are treated with sulfuric acid for 
one more the following reasons: 


improve color 

remove resinous, asphaltic, gum-forming 
materials 

reduce mercaptan content 

improve stability 

change physical properties, and 

remove sulfur effects. 


treating oil stocks for the foregoing reasons, acid 
sludges are formed. These sludges are usually heavy 
viscous substances which are separated from the 
treated oils and then processed further. econom- 
ical, sulfuric acid recovered from the sludges 
hydrolysis and separation, after which concen- 
trated for reuse. 


Sulfuric acid also used catalyst for the al- 
kylation reaction isobutanes and butylene. 


addition the acid-treating, alkylation and 
acid-reclamation processes, additional corrosion prob- 
lems are encountered acid-producing units and 
equipment used the disposal acid sludges. 

the first part the paper general corrosion 
problems associated with tanks, lines, valves, pumps 
and heating coils are discussed. The second part 
the paper contains corrosion data which may 
some value corrosion investigations and also pre- 
sents the service data sulfuric-acid handing equip- 
ment which were obtained from various refineries. 


Tanks for Strong Sulfuric Acid and Strong 
Sulfuric-Acid Sludge 


Plain carbon steel extensively used for the fab- 
rication tanks and vessels which handle either 
strong sulfuric acid sludges which contain strong 
sulfuric acid. room temperature and acid concen- 
trations low percent the corrosion rates 


% Presented at the 17th Mid-Year Meeting, American Petroleum Institute, 
Division of Refining, San Francisco, Cal., May 13, 1952 and at the 
Tenth Annual Conference, National Association of Corrosion Engineers, 
Kansas City, Mo., March 15-19, 1954. Previously published in Pro- 
ceedings, Amer. Pet. Inst., 1952. 
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Corrosion Refinery Equipment 


Sulfuric Acid and Sulfuric Acid 


GROTH—He has been engaged engi- 
neering development work with Standard Oil 
Co. (Indiana) Whiting, Indiana since 
graduate Michigan State College 1948 
with chemical engineering, joined 
his present employer graduation. 


RAYMOND HAFSTEN—Presently Assistant 
Chief Engineer the Whiting Refinery Engineer- 
ing Division, Standard Oil Company (Indiana). 


Abstract 


Characteristics sulfuric acid solutions encountered 
refineries, the types and kinds containers, 
piping, valves, heaters and other equipment used 
handle are considered the authors with respect 
their corrosion resistance and certain other related 
qualities. Materials construction for construction, 
fabrication and design details the various vessels 
and equipment are discussed with relation the 
several concentrations, temperatures, pressures, ve- 
locities and other peculiarities the sulfuric acid 
solutions encountered petroleum refineries. 

Results field experience and laboratory tests are 
reported and recommendations are made respecting 
the selection materials, optimum design, expected 
service life, maintenance procedures and economic 
considerations with respect many materials. Pre- 
cautions taken with welded and riveted tanks, 
fabrication and design considerations related lead 
and other linings; examples good and bad service 
and reasons for failures for containers, pipes, valves, 
pumps and heater coils are given. Galvanic effects 
encountered connection with certain equipment are 
reported and remedial measures recommended. 

Figures showing examples failures and charts 
and tables data are included. 


steel are low enough permit its use. However, be- 
cause the higher temperatures involved and the 
possibility accidental dilution the strong acid 
with water, steel most generally used the refin- 
ery for acid concentrations percent and 

Riveted steel tanks are commonly used handle 
strong sulfuric acid and strong sulfuric-acid sludges. 
Although strong sulfuric acid moderate 
tures not very corrosive steel, considerable 
amount maintenance may experienced with 
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REFINERY CORROSION SULFURIC ACID 


riveted seams tank used strong 
acid service. 


Figure 2—Feather edging the riveted seams tank strong 
acid 


eted tanks. The corrosion shown Figures and 
occurs the riveted seams and due the action 
weak acid, even though the tanks handle only 
strong acid. The mechanism one which the 
strong acid enters the capillary space formed the 
overlapping plates the seams. this space the 
strong acid has access the moisture the air— 
with the resulting formation weak, highly corro- 
sive sulfuric acid which attacks the plate and rivets 
the seams. order stop the leakage which fol- 
lows, recalking the plate edge and redriving the 
are necessary. time, the plate and rivets 
the seams become corroded the extent that further 
calking and rivet-driving are longer effective. 
the more severe cases failure has occurred periods 
short six years, requiring that either the tank 
scrapped extensive repairs made. Repairs 
are generally made welding steel strips over the 
seams fillet-welding the plate edges the 
and seal-welding the rivets. Repairs this 
kind are expensive. 

type corrosion was observed which resulted 
the failure agitator bottom after having been 
service less than two years. The agitator was used 
treating oil with percent sulfuric acid. was 
disclosed that the agitator contained many copper 


Figure 3—Galvanic corrosion which occurs between copper rivets and 
steel plates. 


Figure 4—Selective corrosion welds. 


rivets which caused galvanic cell corrosion take 
place. The galvanic action which occurred between 
the copper rivets and steel plates rapidly accelerated 
the corrosion the steel plates, shown Figure 
This was isolated case and unusual for 
rivet material other than steel used. However, 
reference this occurrence made here merely 
suggest that galvanic cell corrosion must not over- 
looked the design acid-handling equipment. 


Corrosion Welded Tanks 


Other than the case just mentioned, where substi- 
tution steel rivets for copper rivets put end 
the galvanic cell difficulties, ready solution exists 
for eliminating the corrosion the rivet seams. Al- 
though would appear that welded construction 
would the answer such difficulties, unusual 
type corrosion has been observed welded steel 
tanks. has been noted that some cases the welds 
tanks have been preferentially attacked the acid 
more rapid rate than the parent plate. some 
instances, the weld adjacent parent metal uni- 
formly corroded away; whereas others, deep pit- 
ting worm-holing the weld occurs, shown 
Figure Experience has disclosed many instances 
this corrosion: fact, this type corrosion 


ction 
the 
acid 
WA 
are 
ected 
P re- 
lead 
ervice 
alves, 
ffects 
| 


370 ASSOCIATION CORROSION ENGINEERS 
TABLE 1—Tanks* 
SERVICE CONDITION 
TANK BOTTOM TANK SHELL TANK ROOF 
ature, | Concen- Fabri- Life in Fabri- Life in Fabri- Life in 
DESCRIPTION _DESCRIPTION | Contents oF, tration | Material cation Years | Material cation Years | Material cation Years REMARKS 
Light Oil Agitator. Light Oil Agitator.| Hydrocarbons, Hydrocarbons, 110 104 Steel Welded Repair-| Steel Welded Repair-| ........ No Roof Carbon steel welds leaked, 
| HS, Sludge | ed in 2 ed in 3 Probably selective corto. 
yrs. Yrs. sion welds. Monel 
lays welds leaking after 
} | | | 19 mo. Hastelloy overlays 
Treating Plant | | | : | | ; | 
Sludge. ae “af H2S804 Sludge | so | 100 Steel | Riveted | 15 Steel Riveted 15 Steel Riveted 15 None. 
| ed to air. 
Turbine Oil Treat- | Hydrocarbons, | 105 98 Steel | Riveted | Lead Steel Riveted | Lead Steel Riveted 25 Lead became brittle. Rivet. 
ing Agitator Sludge Lead Lead seams leaking after 
| | | ed in 13 edin 13 yrs. Internal riveted seams 
| | yrs. yrs. covered with 1% in. steel 
| | | strips. os rivets and 
seams seal welde 
Lube Oil Treating | on } 110-130 | 88-98 | Steel Riveted | 26 Steel Riveted 37 Steel Riveted 35 Riveted seams subsequently 
Agitator | H2S04 Sludge | | Welded. Bottom corrosion 
| | rate .017 ipy. Shell corro- 
sion rate .007 ipy. 
Storage Atm. 88-98 Steel Riveted Un- Steel Riveted Un- Roof ..... None 
Alkylation Contac-| Hydrocarbons, | 50 88-98 | Steel Welded | Un- Steel Welded Jn- | No Roof | Light pitting on bottom. 
Lube Oil Treating Hydrocarbons, Steel Steel Riveted Steel Welded Uniform corrosion shell. 
Sludge Lead Burning Roof corrosion from con- 
| | densed moisture and acid, 
Lube Treating Hydrocarbons, 140 85-93 Steel Steel Riveted Steel Riveted Riveted seams failed after 
Agitator. Sludge Riveted year. Galvanic action be- 
tween copper and steel. 
Lube Oil Treating Hydrocarbons, 140 85-93 | Steel Welded Steel Welded 10 Steel Riveted Rivets corroded in cone bot- 
Agitator........ | HeSO4 Sludge and and toms. 
| | Riveted Riveted 
Acid Storage . | HeSO4 Atm 91 Steel Welded 5 Steel Welded 5 Steel Welded 5 General thinning. 
Sludge Storage . | | | condensation. 
Spent Alkylation | HeSO4s Atm. |* 88 Steel | Riveted 10 Steel Welded 10 | Steel | Welded 10 Outside corrosion by weak 
| | | air and spilled strong acid. 
Acid 110 Steel Welded Steel Welded Steel Welded Failure butt welded joints 
| | | welds. 
Sludge Storage... H2S504 Sludge 80 65-85 | Steel | Riveted 20 | Steel Riveted 20 Steel Riveted 20 shell at 
iquid level. 
Sludge Settler. H2S804 Sludge | 130 55-85 | Steel — 10 | Steel Welded a Rae No Roof ‘Outside corrosion. 
Alkylation and H2S04 Sludge | Atm. 80-82 | Steel | Welded | 4 todate} Steel Welded | 4 todate| Steel | Welded | 4 todate = on roof due to condensa- 
Kerosene Sludge . | | | | | tion 
Sludge Storage. ...| Sludge 77 Steel Riveted | Riveted Steel Riveted 10 Shell steel corroded. 
Lube Plant Acid H2804 Sludge | | 77 | Steel | Riveted | 10-15 | Steel Riveted 10-15 | Steel Riveted prow Lining removed after 2 yrs. 
Sludge Lead | Burning | 114-2 | Lead Burning | 114-2 Tank placed in strong acid 
. | Lead | Burning 14-1 | Lead | Burning | !9-1 | | | out by acid corrosion as a 
| | | | | | | result of lining leakage. 
Acid Storage | HeSOs | | 77 | Steel | Riveted | 20 Steel | Riveted | 20 Steel | Riveted 20 Plates and rivets corroded. 
Storage | | | | 
Treating Sludge | H2SOsSludge | 150 | 75 Steel | Welded | 3 to date! Steel | Welded 3 to date! | No Roof | | None. 
Storage | | | | | 
Sludge Hydrolyzer.| H2S804 Sludge | 200-220 | 45-65 | Steel | Welded |... | Steel Welded | : No Roof Lead failure by fatigue. 
| | Brick | | 5 | | | : 
| | owed | Burning 3-6 Lead | Strapped 3-6 | | sion of the steel. 
| ric | 3-6 | hue : 
Kerosene Sludge | | | Lead | Burning Lead | Burning | 
Storage ; | | Brick | | Brick | WSs 
Lube Oi! Treating | H2SO4 Sludge Atm. 45-65 | Steel | Riveted | 47 Steel Riveted | 47 | | No Roof | | None. 
Plant Sludge | Lead | | Lead | | | | 
Lube Oil Sludge. . .| H2SO4 Sludge 200 60 Steel | Riveted | 25 | Steel | Riveted | 32 | Steel | Riveted None. 
Sludge Separstor...| H2SO4 Sludge 225 | 50 Steel | Riveted 5 | Steel Riveted | 5 Steel | Riveted 5 Caustic used in neutralizing 
| Lead | Lead | | Lead | a hardening of the 
| | | ead. 
Recovered Acid H2S804 240 | 48 | Steel | Riveted | 8-10 | Steel | Riveted | 15 Steei | Riveted 20 Heat cycles caused cracking 
| | Lead | Burning | | Lead | Burning | | Lead Burning of the lead. h 
tor Drawoff | Lead | Burning 7 } 
Acid Cooking H2S804 | 0-250 | 35-40 | Steel | Riveted | 10-15 | Steel | Riveted | 10-15 | | No Roof | Failure of lead by fatigue. 
Kettle | | | Lead | Burning | 144-2 Lead | Burning | 1'9-2 
Acid Oil Tank. | Hydrocarbons, 150 | 35-40 | Steel | Riveted | | Steel | Riveted Steel Riveted 10-15 | Expansion and contracts 
Weak Acid Storage |) H2SO4 Atm.-220 | 35-40 | Steel | Welded | 5todate! Steel | Welded | 5todate) . | No Roof None. 
| Lead Burning | | Lead Bonded | Lead | Bonded | | in 6 months and minor fe 
Acid Storage Water 150 10-38 Steel Welded Breaks lead and corrosion 
Sludge Fluxing H2S804 Sludge, 200 32 Steel | Riveted 12 | Steel | Riveted | 12 | . Ne Roof | | Corrosion. 
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TABLE 2——Lines* 


DESCRIPTION 


Acid Transfer......... 
Transfer......... 


Acid Transfer......... 
Mad Transfer......... 
Acid Transfer......... 
Sludge Transfer....... 
Acid Transfer......... 


Acid Transfer......... 
Acid Transfer......... 
Sludge Transfer....... 
Spent Acid and Sludge. 
Agitator to Separator. . 


Alkylation Acid Sludge 


Spent Alkylation Acid. 


Kerosene Sludge. ..... 


Kerosene....... 
Acid and Sludge Line. . 


Alkylation Acid Sludge 
Lube Oil Sludge....... 


Transfer......... 


Strong Acid Line...... 
Strong Acid Line...‘ . . 


Acid Transfer......... 


Occasionally........ 
Sludge Transfer....... 
Sludge Fuel Transfer. . 
Line.......... 
Weak Acid at 25 PSI.. 
Weak Acid at 100 PSI. 
Weak Acid at 200 PSI. 
Sludge Fuel Transfer. . 
Weak Acid to Storage. 
Recycle Weak Acid.... 


Recovered Acid....... 


Weak Acid Transfer... 
Lube Oil Sludges...... 


Weak Acid Circulating 


Weak Acid Circulating 


Alkylation and Kerosene Sludge. . 


Esters and Hydrocarbons. 


Spent Acid from Treating of 


Sludge from Acid Treated Wax. . 


Concentrator Acid Feed......... 
Sludge Transfer Steam Lift 


Weak Acid and Caustic......... 


dge Fuel... 
Lube Oi and Wax Treated Acid. . 
Acid from Cooking Tank........ 


SERVICE CONDITION 


Contents 


H2SOs 
H2SO4 


H2SO4 
H2SO. Sludge 
H2S04 


H2SO4 
H2SO4 
H2SOsz Sludge 
H2SOs4 Sludge 
H2SO« Sludge 


H2SO. Sludge 
He2SO. Sludge 


Alky. Acid 

Hydrocarbons 

H2SO4 Sludge 


H2SO4 
Sludge, H2SO4 


H2SO Sludge 
H2SOs Sludge 


H2SO4 
H2SO4 Aludge 
H2SO4 
H2SO4 


H2S0Oz Sludge 
H2SOx Sludge 
Sludge Fuel 
Sludge 

H2SOs 

H2SO% 
Sludge Fuel 
H2SO4 

H2SO4 


H2SO4 
Caustic, Acid 
H2SOs 
H2SOsz Sludge 


Sludge Fuel 
H2SO4 

Acid and Oil 
H2SO4 

Sludge 


H2SO4 


Temper- 
ature °F 


110 


Atm 

Atm 

Atm 
110-130 
Atm-90 


100 
Atm 


160 


175-200 
175-200 


Percent 
Concen- 
tration 


103 
100 


98-99 


LINE DATA | 
Life in 
Material Fabrication Years | REMARKS 
Steel (Sch 80) Welded 1 Failure at welds. 
Steel Welded and None 
Screwed 
Steel (Sch 40) Welded | 4 General corrosion. 
X H Steel Screwed 10 Corrosion at threads. 
Steel Welded wt None 
X H Red Brass | Brazed No repairs to date (1 year). 
Steel Welded and Failure by underground external corrosion. 
Screwed 
Steel (Sch 80) Welded 5 Failure at welds. 
Steel Screwed Corrosion threads. 
Red Brass Welded 3-5 General thinning. 
Steel Welded muliak No failure in 6 years. 
Steel Welded and 2-4 Corrosion at bottom of line. 
Screwed 
Steel (Sch 40) Welded 4 General corrosion. 
Steel and Brass | Screwed 10-15 Failure at threads and bends due to 
moisture in line. 
Steel Screwed 1 Outside corrosion. 
Steel Welded Corrosion outside atmosphere and 
action. 
Steel Welded 15 Subject to atmospheric corrosion only. 
Steel Welded 4% Excessive velocity (6.5 ft. per sec.). 
Steel Welded and 5 Corrosion at threads. 
Screwed 
Steel Welded 5 Corrosion at welds. 
X H Red Brass | Brazed and 4 Corrosion first occurs at threads. 
Screwed 
Steel Welded and Corrosion threads. 
Screwed 
Steel (std) Welded 15-20 | Minor repairs. 
Steel (std) Welded % Corroded through in 6 months. 
Steel Welded noes No failure after 1% years. 
Lead Burning 25 None 
Lead Soldered No failure after 7 years. 
Steel Lead Lined| .......... 1% Erosion of lead by steam. 
Brass Screwed 10-12 | Corrosion of threads. 
Red Brass Screwed 5 General corrosion. Replaced Ni-Resist. 
Red Brass Screwed 6 General corrosion. 
Lead Burning 20 None 
Lead Burning 1-2 | Pressure stretches line. 
Lead Burning 1 Pressure stretches line. 1 yr. or less 
X S Red Brass Brazed 10 None 
Std. Red Brass Brazed 11 Mechanical wear and corrosion at joints. 
Red Brass Welded 6 Previously used screwed joints lasted 3 
| months. 
‘ Leaks caused by expansion. 
Vellow Bram | 1 Corrosion by caustic and acid. 
X S Red Brass Brazed and 4-6 Failure at threads. 
Screwed 
Steel Lead Lined| .......... 6 Corrosion and erosion. 
Red Brass | Screwed 4% | Corrosion of threads. 
Red Brass Welded 1-2 | Welds corroded through. 
Steel (Sch 80) Welded 4% | Failure at welds. 
Red Brass Welded 6 Uniform corrosion 
Haveg Flanged F No sign of corrosion or erosion. 544 years 
| | | to date. 
Karbate Flanged } a Seam splitting and flange leakage. 5% 
} years to date. 
° | | 6 to 8 months’ life. Erosion and fatigue. 
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Was spheroidized. Although stress relieving did not 
the corrosive attack, normalizing This 
indicates that residual stresses are not the primary 
cause the preferential attack, but rather that the 
the steel important factor this 
type corrosive attack. Research being conducted 
this selective type corrosion, both the labo- the sides tanks also result weak acid and ac- 


and the field. 


which the past has been responsible for limiting has been reported that corrosion takes place 
the use welded steel equipment for acid service rapidly the vapor spaces acid tanks than 
some refineries. below the liquid level. The corrosion probably results 

Table indicates that this selective attack from weak acid formed condensed moisture and 
carbon-steel welds was not uncommon. The table acid fumes. Also, when tank emptied, the acid 
shows that one tank which stored 104 percent sul- film which remains the tank surfaces unites with 
furic acid began leak the welds few years; moisture from the air form weak sulfuric acid, 
and another, which stored percent sulfuric acid which readily corrodes steel. 


failed uniform corrosion the welds. the pip- 
section (Table many examples Line Corrosion 


carbon-steel welds are one has been observed that, when sulfuric acid 
where preferential attack was without change the liquid level, severe 
tests were conducted. These tests showed may take place the tank surface the 
that the structure the metal adjacent the welds liquid-level line. The corrosion appears deep cir- 


cumferential groove, and caused the absorption 
moisture from the air the acid the surface. 
top layer weak acid formed which corrodes 
the steel. This condition can alleviated fre- 
quent changes liquid level. Spills the roofs 


celerated corrosion. 


| 
88-98 
50-89 
100 
65-85 
150 
120 
100 
200 10-45 
200 15-20 
180-200 
200 4-5 
Weak Acid Circulating.......... 175-200 2-5 
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Attack Concrete Foundations 


Acid tanks and treating vessels which handle weak 
and strong acid are often supported 
foundations. Deterioration sulfuric-acid spills 
quite noticeable the case the concrete founda. 
tion shown Figure several instances, this at- 
tack necessitated replacement the 
Figure shows the damage which was particularly 
severe below the ground level where acid had seeped 
into the ground. This attack not usually rapid— 
dependent the amount and frequency spills and 
may shorter longer. Relative costs determine 
the type protection applied; either the foundations 
may coated with acid-resistant coatings, the 
thickness the concrete may increased take 
care the gradual deterioration. the latter method 
used, limestone may placed adjacent the 
tion the foundation which underground 
help neutralize the acid retained the ground. 


Tanks for Weak Sulfuric Acid and Weak 
Sulfuric-Acid Sludge 


The principal material used the handling 
weak sulfuric acid and weak sulfuric-acid sludges 
lead. also used handle strong sulfuric acid 
temperatures which steel would show high cor- 
rosion rates and for processes which involve both 
weak and strong sulfuric acid. Lead applied asa 
liner welded riveted steel tank. The steel fur- 
spills. nishes the strength, and the lead the necessary cor- 
rosion resistance. 


Strangely enough, the greater part the corrosion 
experience with most lead-lined equipment found 
not the lead, but the steel shell which the lead 
protects. Generally, the temperatures and sulfuric- 
acid concentrations which are associated with 
ery operations, lead shows very little loss from cor 
fact, failures the refinery due actual 
corrosion lead sulfuric acid are not 
The high maintenance and corrosion failures 
ated with lead-lined equipment are the result phys 
ical failures the lead lining. Once there break 
lose lead lining, the acid will seep through the 


Figure attack concrete foundation which occurred under- break and attack the steel. Considering the fact that 
ground. 


lead-lined equipment most cases contains weak 
sulfuric acid, the steel holes-through rapidly. 

typical failure shown Figure Weep holes 
are drilled steel tanks effort detect the 
leakage before serious corrosion the steel results 
lined equipment the refinery, emphasis 
the physical failures which occur because they att 


TABLE Lead Linings 


Maximum 
Initial Stress 


Figure 7—Tank bottom where steel has holed through result 
breaks lead lining. 
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Figure 9—Creep loose lead lining. The lead covered the sloping 
bottom tank, 


| 
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seam. 


Figure 12—A lead-lined tank bottom. Brick was used hold and 
protect the lead. The center portion the tank which corroded 
because breaks the lead has been removed. 


responsible for the greater part the corrosion ex- 
perienced with lead-lined equipment. 


Characteristics Lead Lining 


Sheet lead for lining usually comes rolls rang- 
ing from feet wide. The thickness designated 
weight. Approximately sq. ft. lead 1/64- 
inch thick weighs Ib. and called lead. 
the refinery lead (5/32-inch thick) and 
lead (3/16-inch thick) are used quite extensively. 
The lowest construction cost for lead-lined steel 
tank realized when the sheet lead hung from 
the top the tank shell. However, this not neces- 
sarily the most economical method, because future 
maintenance may increased. 


has been reported that the optimum height 
loose lead-lined vessel, without any additional sup- 
port points other than where the lead fastened 
the top the vessel, feet. Highest stress, due 
the weight the lead lining, the upper part 
the lining. Table shows the initial stress which 
developed sheet lead linings different heights. 
This table important that increase stress 
will cause increased creep and probably will produce 
higher frequency failures which, turn, results 


November, 
26.6 
Figure 10—Strapping used support loose lead 


higher The stress not constant, 
but will increase the thickness the lead reduced 
through creep. 

Sagging the lining result creep shown 
Figure Excessive creep, such that depicted 
Figures and may cause rupture the lead. Var- 
ious means are adopted compensate for the rela- 
tively low strength lead. One the most common 
methods supporting lead strapping. This 
accomplished, shown Figure 10, with steel 
straps which secure the lining. The straps are held 
place bolts which pass through the lining and 
which are fastened the steel shell. The steel 
then covered with strips lead. 


Failures Other Than Creep Failures 


Creep and fatigue failures are not the only failures 
experienced with lead linings. was noted that, 
the case failures the lead lining 
occurred more frequently the riveted seams. 
investigation disclosed that the pressure the tank 
contents stretched the lead over the rivet heads. 
section lead which had been removed from the 
lining over riveted seam shown Figure 11. The 
rupture occurred the rivet head. Inasmuch lead 
will assume the same general shape the steel back- 
ing material and, doing, may deform the 
point failure, desirable obtain smooth 
steel surface possible without abrupt changes 
shape. 

addition strapping, layer acid brick 
sometimes placed over the lead lining the bottom 
the tank vessel. The main purposes the brick 
are hold the lead place and prevent steam 
from open ruptured coils from eroding the lead. 
One disadvantage this method that, when leak 
does occur the lead lining, often necessary 
tear large amount brick work before the leak 
can located. The additional work removing and 
replacing the brick involves considerable expense. 
Figure indicates the work involved when leak 
occurs this kind bottom. Whether brick justi- 
fied will depend maintenance records. 


Construction For Severe Service 
Another method construction often used 
one more the following conditions are present: 


High pressures vacuum 

Severe corrosion erosion 

High velocities 

High temperatures 

The construction consists steel vessel shell 

lined with lead, sometimes followed layer 
and then one more layers acid-proof 
brick cemented together with acid-proof cement. This 
method fabrication expensive, although may 
cheaper from the standpoint lower maintenance. 
Experience with similar construction was observed, 
except that organic acid-proof membrane was sub- 
stituted for the lead. The membrane consisted sev- 
eral layers acid-resistant coating. Failure 
occurred after two years’ service. Investigation dis- 
closed that the brick bottom had heaved upward be- 
cause expansion, thus allowing the contents the 
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vessel reach the membrane. The membrane, not 
able withstand the temperature, became 
tive barrier, with the result that the bottom cor- 
roded out. The expansion the brick bottom was 
sufficient cause the steel shell crack 
Possibly this construction would have been 
tory sufficient expansion joints had been provided, 

Bonded lead construction used some extent 
the refinery for construction tanks and vessels, 
Bonded lead consists layer lead applied 
steel plate such way that integral bond 
produced. Bonded lead has been recommended 
some lead-equipment fabricators when one more 
the following factors are involved: 


High temperatures, which would produce exces- 
sive creep loose lead linings. 

Fluctuating temperatures, which would make loose 
lead linings unsuitable because fatigue. 

Operation vessels under vacuum. 

Conditions where heat transfer important. 

Applications where loose linings have resulted 
high maintenance costs. 


mew 


Fatigue Cracking Bonded Lead 

One refinery that was experiencing high rate 
maintenance with loose lead-lined separator tanks 
thought that bonded lead bottoms might reduce some 
this maintenance. separator which was 
used for the hydrolysis sludge was constructed 
with bonded lead bottom and loose lead sheet lin- 
ing for the shell. The bonded lead the bottom was 
joined the loose lead the shell burning. After 
few months operation leaks started the por- 
tion the lead which had been burned the bonded 
lead. The tank was repaired and placed service and 
again developed leak the joint where the loose 
lead joined the bonded lead the bottom. 
using strap, shown Figure 13, was adopted 
prevent failures. Later examination the 
bonded lead bottom showed many small cracks, 
pictured Figure 14. Some these were chipped 
out and found extend the steel bottom. was 
believed that the cracks were caused either stress 
imposed the lead during heating and cooling 
cycles which resulted from batch processing, 
inferior lead. Laboratory experiments involving tem- 


Figure 13—Strapping circumferential seam. The seam 
formed burning the loose lead lining the shell the lead- 
bonded bottom. 
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are similar those just mentioned, viz., 


November, 1954 


perature cycling were made upon lead-bonded steel 
plates which duplicated the cracking found the 
tank bottom. Figure shows the fatigue cracks 
produced the lead layer cycling between 270 
and degrees Figure 14b, cross section view 
the lead layer, shows the extent crack penetra- 
tior below the surface. Tellurium lead was found 
have considerably greater resistance fatigue crack- 
ing than chemical lead. 


Lines for Strong Sulfuric Acid and Strong 
Sulfuric Acid Sludges 

Lines which operate moderate temperatures and 
handle strong acid and acid sludge are generally fab- 
ricated from carbon steel, provided steam not in- 
jected into the lines. Steam would result weak acid 
and excessive corrosion. The necessity for placing 
temperature limit the use steel evidenced 
reported Table which had life only 
six months, The line transported percent sulfuric 
acid 250 degrees 


Screwed Lines Are Troublesome 

Both screwed and welded carbon-steel lines are 
strong sulfuric-acid-sludge service. Ex- 
perience has shown that screwed lines are very trou- 
because corrosion the threads and 
resultant leakage acid. Moreover, the leaking acid 
unites with the moisture from the air, thus giving weak 
acid which accelerates corrosion from the outside the 
pipe well. Repairs are difficult make, but some- 
times attempts are made seal-weld the screwed 
fittings. However, most instances necessary 
scrap the installation and install new lines. 

Welded construction would appear the solu- 
tion the difficulties encountered with threads. 
However, the selective corrosion the carbon steel 
welds described previously also occurs pipe welds. 
both methods fabrication are considered, welded 
carbon steel pipe definitely appears the lesser 
two evils for the reason that, selective corrosion 
the welds results leaking, possible chip 
and reweld; whereas with screwed lines, repairs 
usually are not economical. The survey lines 
(Table showed that most the lines which han- 
dled strong acid and strong acid sludges were 
welded. 

Brass lines (usually red-brass) are used for strong 
acid-sludge service cases where the sludge very 
viscous because steam required for warming and 
blowing out the lines. Brass lines are desirable be- 
cause their resistance the weak acid formed dur- 
ing steaming operations. 


Lines for Weak Sulfuric Acid and Weak 
Sulfuric-Acid Sludges 
Red-brass and lead lines are commonly used 
handle weak acid and sludges which contain weak 
acid. Most the failures which occur with brass pip- 
selective 
threads and welds. The pipe also fails 
general corrosion the pipe Although this 


depends the experience the user, general 


Table men- 
tions screwed piping used for weak acid (10 
which 


REFINERY CORROSION SULFURIC ACID 


Figure 14—Cracks which developed the lead layer lead- 
bonded tank bottom. The tank had been service about six months. 


Figure 14b—Cross-section defect showing extent crack. 
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Figure 15—Failure glass-lined steel pipe sludge service. 


failed three months because corrosion the 
threads. screwed red-brass lines 
failed the threads days, while welded 
red-brass piping this same service had life six 
years. Although one instance reported Table 
welded brass line which corroded the welds 
one two years, survey disclosed that welded 
brass lines various acid and sludge services lasted 
from three years. many refineries high main- 
tenance costs associated with the use threaded 
connections acid service have led these connec- 
tions being held absolute minimum. 


Lead Used Low Pressures 


Lead used for handling acids various strengths, 
particularly low pressures. Because the physical 
weakness lead, most failures occur rupture and 
wear. mentions experience with 
lead-bonded steel pipe which required maintenance 
less than year service with leaks occurring 
one 100-foot section 6-inch pipe. 


refers another line which was used trans- 
ferring sludge from the sludge kettles the boiler 
house. This line handled sludge maximum pres- 
sure 375 psi. The acidity varied from per- 
cent sulfuric acid. Extra heavy red-brass pipe had 
useful life approximately five years. 500-foot 
length bonded lead-lined pipe was tried this 
line, but the results were very Circum- 
ferential cracks developed the lead adjacent the 
flanges and collapse the lead lining occurred 
several points. Repairs were required after only two 
months, and complete replacement was necessary 
less than year. Failure the lead was believed 
due part the high sludge temperature and 
part the use 145-lb. steam for clearing the 
line after each pumping. 


Another method using bonded lead, which re- 
portedly has been successful although initially expen- 
sive, one which Karbate sleeves are inserted 
into the lead-bonded pipe. This type construction 
was used the isobutylene extraction units 
butyl-rubber plant which handled percent sulfuric 
acid temperatures 300 degrees because 
bonded lead pipe had life six weeks. The Kar- 
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bate serves reduce the temperature the lead, 
prevents erosion the lead and holds the lead 
place. 


Shock Damages Glass-Lined Pipe 


test was made glass-lined steel pipe. The line 
carried sulfuric acid percent concentration 
temperature 200 degrees intervals the line 
was blown out with steam. inspection after few 
month’s service showed that the glass had failed and 
that the pipe was deeply pitted, shown Figure 
15. believed that the failure the glass-lined 
pipe may have been the result the thermal shock 
produced the steaming operation. 


addition the materials mentioned, Table 
shows that Haveg (phenol resin) and Karbate (car- 
bon) pipe have been used limited extent re- 
finery work, 


Valves for Strong Sulfuric Acid and Strong 
Sulfuric-Acid Sludges 


One the most difficult problems the handling 
strong sulfuric acid and strong acid sludges con- 
cerned with the finding valve which will perform 
satisfactorily and safely with the least cost the 
user. The reason for the problem that, 
tank line can suffer considerable metal loss before 
becomes unfit for service, the design valve 
such that only small amount corrosion the 
valve gate and seat will result leakage. One valve 
manufacturer’s experience indicates that the material 
from which the valve fabricated should have cor- 
rosion rate less than. approximately 0.005-inch per 
year order provide satisfactory valve life. 
acid service such material not easy obtain. 


Throughout the industry the general practice has 
been use carbon steel cast-iron valves strong 
acid service. the past these valves have been used 
extensively acid manufacturing, acid treating 
petroleum products and acid-reclaiming processes. 
Probably the wide use carbon steel valves stems 
from the popular belief that strong sulfuric acid 
not corrosive plain carbon steel. course, this 
fallacy; for corrosion tests have shown, for exam- 
ple, that percent sulfuric acid 200 degrees will 
corrode carbon steel the rate approximately 
0.20-inch per year. Reference Figure shows that 
strong acid 100 degrees will corrode carbon steel 
rate about per year and 150 de- 
grees approximately 0.05-inch per year. These lat- 
ter two rates may permissible equipment such 
tanks and lines where adequate corrosion allow- 


ances are provided. Such rates, however, would result 
corrosion valve gates and seats the extent that 


faulty valve performance would occur relatively 
short period time. 


discussing the corrosivity sulfuric acid with 
respect carbon steel, the type equipment must 
considered. This the reason that, even though 
the corrosion rate under one set conditions may 
the same for the various kinds plain carbon 
equipment the effective life the equipment may 
vary considerably. one instance strong acid may 
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Figure 16—Corrosion steel sulfuric 


100 


105 


considered highly corrosive carbon steel equip- 
ment because even low corrosion rates result 
short service life; another instance, the same cor- 
rosion rate with respect other carbon steel equip- 
ment may not affect the life the equipment mate- 
rially and, although all conditions are the same, 
corrosion problem exists. Considering that valves de- 
pend low corrosion and erosion rates for satisfac- 
tory performance, the trend strong sulfuric acid 
and strong acid-sludge service toward the use 
alloy valves which are considerably more corrosion 
than carbon steel. 


Service experience one refinery with carbon steel 
valves strong acid service indicated that the valves 
failed periods ranging from two months, and 
that average life was six months. Where high veloc- 
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Figure 17—Corrosion 


carbon steel valve and valve stem which 


necessitated insertion threaded rod facilitate opening the 
valve. 


ities were encountered, carbon steel valves were 
scrapped after only six eight weeks’ service. 

was observed that one the most common fail- 
ures carbon steel valves associated with strong 
acid was actually the result corrosion weak sul- 
furic acid. The failures occurred the following 
manner: The concentrated acid which had remained 


DESCRIPTION 
Concentrated Acid Line 


Transfer Line 


Transfer Line. . . 


Spent Alkylation Acid 
and Sludge. . . 
H2804 Esters and 

Hydrocarbons. . . 
Kerosene Sludge . 

Kerosene Sludge 

Sludges from Alkyla- 
tion... . 
Acid Transfer Line 
Agitator Valve 


Acid 
Lube Oil Sludge 
Agitator Valve 


Treated Sludge 
_ 


Weak Acid 


Cooking Kettles. . 
Sludge Transfer 


Acid Sludge Line 


Weak Acid Sludge. 
Draw Lines 
Sludge 


Lube Oil 


Transfer Line... 


SERVICE CONDITION STEM BODY GATE 
Temper- | Percent | Type Life | Life Life 
Contents °F. tration | Valve} Material | Years| Material | Years Material | Years 
H2S804 80 100 Gate | Steel 2 | Steel | 2 | Steel 2 | 
} | | Iron 
| | 
H2S04 80-150 | 90 Plug | Lead 14-1 | Steel Lead or 1-2 
Covered Rubber 
: Bronze | | 
H2S804 Sludge} Atm. 88-89 | Cock | Iron 1 | Tron | Iron 
| | 
ee 100 85 Gate | Alloy 20 5 | Alloy20 | 5 | Alloy20 | 5 | 
2804 | 
H2S04 Sludge | 110 85 Gate | Alloy 20 , Alloy 20 .. | Alloy 20 - 
H2804 Sludge; 150 84 Gate | Alloy 20 6 | Alloy 20 6 | Alloy20 | 6 | 
H2S04 Sludge | 200 60 Gate | Alloy 20 | Alloy 20 | | Alloy 20 | .. 
| 
| | | | 
| H2804 60-150 | 35 Gate | Lead Lead | 10 | 
| | 
| H2SO4 Sludge} 200 25-30 | Gate | Alloy 20 . Alloy 20 | 1 | Alloy20 | 1 | 
H2S804 Sludge | 200 4-5 | Gate | Alloy 20 Alloy 20 2 | Alloy 20 | 


* APT Proceedings. 
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SEAT 
Life Life 
in in 

Material | Years; Material | Years REMARKS 
Severe corrosion of gate 
| and stem. 

Iron 1 | Grease General corrosion and 

wear. 

| Integral | \% | Scrapped in 2 months 
because seat and 
gate failure. 

Monel | 1 | Rubber 1 No appreciable corro- 
| | sion on body or stem. 

| | Seats repaired each 
year. 

Lead | Bronze corrodes. 

Covered | | 

Bronze | | 

Iron 1 | Grease | General corrosion and 

wear. 

| Alloy 20 | .. | Teflon San No failure after 3 years. 

| packing. 

| Alloy 20 .. | Teflon .. | The Alloy 20 valve re- 

| | | | placed an iron valve 
| | | that had 6 weeks’ life. 

| Alloy 20 | | Teflon | None. 

| | | body. 1% in. deep pits 

Monel | 2 | Rubber | 1 | No appreciable corro- 

| 

Lead 1-2 | Rubber 4% Erosion of lead. 

Alloy 20 | 1 | Teflon id Intergranular cracking 
| of body. 

Bronze | 1-5 | Rubber | 1-5 | Corrosion and wear of 
seats and gates. 

Bronze | 1 | Asbestos | Erosion and corrosion. 

Brass | 14 | Rubber | '42 | Erosion and corrosion. 

Alloy 20 4% | Rubber 24 | General corrosion. 
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the stem when the valve was opened picked 
moisture from the air. The diluted acid attacked the 
stem, thus resulting roughened surface. Once the 
smoothness the stem surface had been destroyed, 
leakage acid could not stopped. Figure de- 
picts the severity this external corrosion, which 
commonly referred sulfating. this case the 
stem corroded off, thus necessitating the insertion 
threaded steel rod before the valve could oper- 
ated. The valve was removed soon operations 
permitted. 


Alloy Solves Valve Problem 

valve made from alloy designated this 
paper Alloy was found the solution 
this maintenance problem. four-year life date 
has been obtained with valves manufactured from 
this alloy and longer life expected. Table shows 
service lives long six years. the wrought 
form, Alloy called Carpenter 20. The cast alloy 
made number foundries which use their 
own trade names such Aloyco 20, 
FA-20 and others. For purposes simplicity, the 
alloy referred this paper Alloy 20. All com- 
ponent parts the valve are made Alloy 20, which 
has the following composition: chromium, 
percent; nickel, percent; copper, 3.6 4.5 
percent; molybdenum, 2.0 3.0 percent; silicon, 1.0 
1.5 percent; maximum carbon, 0.07 percent; iron 
constituting the balance. 

Alloy balanced composition, with high 
order erosion and corrosion resistance wide 
range sulfuric-acid concentrations. addition, 
Alloy valves packed with Teflon, which com- 
pletely inert sulfuric acid, have virtually elimi- 
nated packing maintenance. Teflon the trade name 
for the plastic material, polytetrafluorethylene. 
connection with sulfuric-acid equipment, Teflon 
one the major contributions the materials field. 
Previous the introduction Teflon, entirely 
suitable packing material was available and some 
cases valves were regularly repacked periods 
short two weeks. large amount money was 
expended result the excessive packing mainte- 
nance associated with acid and acid sludges. 


TABLE Sulfuric-Acid Service 


PER YEAR USING 
| Carbon 
| | _Steel Alloy-20 | Savings 
SIZE (Inches) Type | Valves Valves Per Year 
| | 
TABLE 6—Strong Sulfuric-Acid Sludge Service 
COST PER YEAR USING 
Carbon 
| Steel Alloy-20 | Savings 
Type | Valves Valves | Per Year 
Gate $61 $23 $38 
Gate 122 53 | 69 
| 


Vol. 


study one refinery revealed that packing 
maintenance 3-inch valve sludge service 
amounted $75 per year for labor and materials, 
Except for occasional tightening the gland bolts, 
Teflon has eliminated packing maintenance for the 
life the valve. When hundreds valves are in- 
volved, the savings from this item alone are substan- 
tial. The Alloy valve packed with Teflon also 
being used handling sludges which contain strong 
sulfuric acid and have proved equally effective 
sludge service, provided moderate temperatures were 
involved. few premature failures have occurred 
with Alloy valve bodies strong acid-sludge 
service but all cases the valves had been insulated 
that, steaming operations, the temperature ex- 
ceeded considerable degree the upper limit 
150 degrees example the costs involved 
using carbon steel and Alloy valves given 
Tables and The figures include labor and repack- 
ing charges and were taken from data obtained ina 
refinery. 

The superiority the Alloy valves over carbon 
steel valves led the standardization Alloy 
one refinery for all valves services which in- 
volve strong sulfuric acid and strong sulfuric-acid 
sludges temperatures under 150 degrees has 
been estimated that the standardization resulting 
annual savings more than $75,000. 


Valves Weak Sulfuric Acid and Weak 
Sulfuric-Acid Sludge Service 

has been implied, when discussing sludges which 
contain strong acid, that the corrosion characteristics 
sludge are similar those which would ex- 
pected from the concentration the acid present 
the sludge. However, other than the apparent fact 
that the group materials suitable for handling 
weak acid the same group which finds application 
handling weak acid sludges, definite correla- 
tions can made between materials and the acid 
concentration the sludge. This borne out ex- 
perience and reports that weak acid sludges 
some refineries are far more corrosive than similar 
sludges other refineries. The reason for the differ- 
ences not obvious, although known that veloc- 
ity, temperature and percentages other constitu- 
ents vary widely among refineries. 

For example, sulfonic acid which 
some sludges may increase corrosion, whereas other 
compounds may present which inhibit corrosion. 
These differences make extremely difficult rec- 
ommend materials unless data first have been ob- 
tained from corrosion tests. Probably the most severe 
valve service encountered the acid-reclaiming 
departments, especially when the acid separated 
from the sludges hydrolysis. this operation 
sludge mixed either with water with oil and 
weak acid. The mixture heated and agitated with 
open steam coils and finally allowed settle. The 
acid layer drawn off and sent the concentrating 
plant and the remaining sludge layer used for 
boiler fuel. this process temperatures the 
200 250 degrees are attained. 


Higher temperatures, which are probably 
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sible for high corrosion rates, result from the prac- 
tice steaming out the lines before and after the 
acid sludge pumped the storage tanks. This 
necessary keep the sludge fluid during transfer 
and free the line sludge after pumping. 
done with steam that temperature 340 
degrees can reached the line, Figure shows 
the acid attack the gate Alloy valve 
this service. interesting observe that even 
though the gate the valve had been badly attacked, 
only minor corrosion the body was noted. 
believed that the reason for this difference that the 
body dissipates its heat the atmosphere, whereas 
the gate cannot so. 

Therefore, possible steaming operations for 
the gate reach temperature which approaches 
that the steam. the steam temperature, acid— 
particularly acid sludge which clings the gate 
the valve—will cause high corrosion rates and short 
valve life. Overlooking practices such the use 
steam warming and clearing lines may result 
misleading corrosion test data. the test specimens 
are placed the separator sludge kettle, the high 
temperatures which result from the steam the lines 
will not obtained. study valve corrosion 
representative rates can had only placing the 
specimens the lines. Such assembly shown 
Figure 19. 

services where sludge hydrolyzed valves have 
short service life for the reasons just 
stated. Because the extreme conditions temper- 
ature and the wide range acid concentrations, the 
average service life the presently used Alloy 
valve six months. Service lives short two 
weeks have been reported. understood that 
Alloy not designed for such extreme conditions 
but has proved easily operated valve. 
Although the testing program incomplete, be- 
lieved the most economical valve used date. 


Tests Made Find Suitable Material 


Extensive corrosion tests were prompted the 
need for suitable valve. test was conducted 
inserting into 4-inch line which carries the sludge 
and acid from the separators sludge kettles, test 
with different alloys attached. The results are 
given Table The test disclosed that Aloyco N-2 
(similar Hastelloy and Duriron were the only 
alloys which showed satisfactory resistance. Unfor- 
tunately both these alloys present problems when 
they are used for the construction valves. 

The high-silicon iron known Duriron, has excel- 
lent corrosion and wear resistance. However, 
susceptible failure from the thermal shock encoun- 
tered the refinery. minimize this physical weak- 
experimental 4-inch, Y-type valve was 
Procured one refinery which consisted alumi- 
body with Duriron seat and plug. The 
has proved satisfactorily resistant cor- 
and particular hazard exists, because the 
bronze body the valve capable withstanding 
thermal shock. 

Hastelloy although possesses the necessary 
properties, expensive compared some 
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Figure 18—Severity corrosion which can occur weak acid-sludge 
service. Showing Alloy valve gate. 


Figure 19—Test assembly used lines for obtaining corrosion rate 
data. 


TABLE 7—Sulfuric-Acid Sludge and Sulfuric Acid 


Majority of exposure, percent sulfuric acid 
Occasional low, percent sulfuric acid 
Occasional high, percent sulfuric acid... 
Temperature, deg F 


| Corrosion Rate 
ALLOY (Inches Per Year) 
0.0486 
0.0449 
0.0083 
0.0345 
0.0374 
0.0296 
0.0216 
0.0048 
0.0304 
0.0351 


Aloyco 37 
Aloyco N—2* 

Aloyco N— 

Worthite.... 

Ampco 8 


* Similar to Hastelloy B 


the other commonly used alloys. However, despite 
the high initial cost Hastelloy valve, may 
prove economical for the service. 


Many Valves Are Being Tested 

Valves which have been are being tested this 
service include brass, aluminum-bronze, lead-bonded 
steel with Monel Hastelloy gates, Worthite, 
Alloy 20, Alloy 37, aluminum-bronze body with Dur- 
iron trim, Hastelloy and brass body with Hastel- 
loy trim. The average service life (in months) 
those valves which have been tested follows: 
brass—9, lead bonded steel 
(Hastelloy gate)—18, Alloy 20—6, and Hastelloy 
B—18. The aluminum-bronze bodied valve with Dur- 
iron trim showed signs corrosion after 
months. Because this valve fabricated Y-type 
design, sometimes difficult use existing 
piping systems, 
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Figure 20—Carbon steel pump valve seat which corroded because 
the dilution strong acid. 


Alloy Proves Satisfactory 


another part the refinery, valves are serv- 
ice lines which carry sludge with sulfuric acid 
concentration about percent and temperature 
from 170 200 degrees soap which contains 
percent sulfuric acid also pumped through 
these lines. The lines are steamed. Originally brass 
valves similar composition valves made 
percent copper, percent tin, percent zinc, and 
percent lead provided average service life about 
six months—with three months the minimum. The 
valves were changed Alloy 20, which gave av- 
erage service life approximately one year. the 
testing which led the adoption Alloy valves, 
was discovered that the alloy, furnished var- 
ious manufacturers, differed considerably with regard 
corrosion resistance. Subsequent testing disclosed 
that modification Alloy 20, designated Alloy 
37, gave corrosion rate which was about one-tenth 
that Alloy 20. 

interesting note that only slight variation the 
percentages the principal elements was required 
produce this alloy (Alloy 37), which has corrosion 
resistance times that Alloy 20. However, this 
advantage did not appear all tests. some 
sludges, Alloy was better than Alloy 20. Sev- 


TABLE 
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eral Alloy valves are being tested. Valves 
Ampco aluminum-bronze material, had sery- 
ice life Alloy valve with baked 
phenolic coating was tested, but the coating failed 
because the high temperatures involved. Evalua- 
tion valves this service has not been completed, 
Eventually only one type valve will used 
this service. 

The sludge from the acid-reclaiming operations, 
which used for fuel, pumped storage tanks 
where heated temperatures around 250 de- 
grees before burned. About percent the 
sludge sulfuric acid. The concentration the acid 
the sludge varies from percent. Because 
the high temperatures involved, all-brass valves 
have had relatively short lives. The most satisfactory 
valve thus far found Monel-trimmed brass gate 
valve. date this valve has given year’s 
Brass valves with Hastelloy trim are being tested. 

definite recommendations can given the 
particular valve which should used for each sery- 
ice, inasmuch testing valves the user re- 
quired before the most economical valve can ob- 
tained. valve which selected for one refinery may 
not the best valve for another refinery. However, 
the valves described, well those mentioned 
Table should provide basis for making tests. 

One refinery reports that all valves weak sul- 
furic acid and weak acid sludge are packed with 
Teflon, with the result that packing maintenance has 
been practically eliminated for the life the valve. 


Pumps 

Both reciprocating and centrifugal pumps are used 
transport acid and acid sludges. Generally when 
the material being pumped sufficiently fluid cen- 
trifugal pumps are used. For viscous materials such 

sludges reciprocating pumps are 
Heavy sludges which contain strong sulfuric acid 
are handled with carbon steel brass reciprocating 
pumps. Carbon steel permissible only when strong 
acid used the treating operations and when shut- 
off valves downstream from the pumps prevent the 
steam used clearing the sludge lines from entering 
the pumps. Steam would dilute the strong acid which 
remains the surface the pump possibly causing 
corrosion such that shown Figure 20. one 
case carbon steel pump which was used for pump- 
ing strong acid sludge was steamed out after each 
pumping. The steam resulted 
weak acid corrosion severe enough 
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warrant scrapping the entire 
liquid end. the introduction 


base alloys are necessary. Table 
that most pumps used 
99.9 concentration, are made from 
copper alloys. 


Problems Encountered 
With Reciprocating Pumps 


One problem encountered with 


* Aloyco N-2 and Aloyco N-3 are similar to Hastelloy B and Hastelloy C, respectively. 
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with packing and piston rods. pumps which han- 
heavy sludge which contains percent sulfuric 
acid, several types packing were tried—including 
rubber, blue African asbestos and special plastic 
packing. None these packings was effective 
stopping leakage. Regardless how frequently the 
packing gland was tightened, the sludge leaked past 
the packing, thus necessitating some pumps re- 
packing approximately every week. addition, large 
amount labor was required clean the leakage. 


solve this problem, experiments were conducted 
using Teflon packing Solid rings were 
used first, but were discarded because they could not 
compressed sufficiently. Later Teflon the shape 
(chevron-type) was installed. This type 
packing requires male-and-female adapters which can 
procured Teflon. Only six rings Teflon were in- 
stalled the early tests but more recent evidence 
indicates that nine rings are more satisfactory. The 
pumps which nine rings packing were used are 
operating without leakage. Pumps which six rings 
were used are operating with slight amount 
leakage. 

date pumps packed with Teflon have been oper- 
ating for months, without any packing mainte- 
nance other than tightening the gland. order for 
packing effective, the surface the pump rod 
which passes through the packing must remain 
smooth. Rods which have been used carbon steel 
pumps handling strong acid and strong acid sludges 
were made carbon steel, percent chromium- 
alloy steel Type 304 stainless. These materials 
were probably selected because their satisfactory 
resistance strong sulfuric acid. However, the 
strong acid which adhered the rods united with 
moisture the air form weak sulfuric acid which 
was corrosive the extent that rods were replaced 
four six months. pump rod which would 
resistant both weak and strong sulfuric acid, 
well wear, was required. This dual requirement 
corrosion and wear resistance important because 
with excellent corrosion resistance would 
little value wore and scored easily. 

Two materials were found, test, satisfac- 
tory for most the acid and sludge handled one 
refinery. These materials are K-Monel and Hastelloy 
K-Monel, purchased for these rods, has hard- 
ness 300 Brinell and suitable for most appli- 
cations. Tests have indicated that satisfactory 
for all concentrations sulfuric acid per- 
cent the temperature not above 150 degrees 
The rods are equally satisfactory for sludges which 
contain sulfuric acid strengths percent 
the temperature does not exceed 150 degrees 
When the concentration the acid being pumped 
under percent when the concentration the 
acid the sludge less than percent, K-Monel 
has been used successfully temperatures high 
200 degrees For sulfuric acid concentrations 
higher than percent and for acid sludges which 
sulfuric acid strengths excess per- 
cent, Hastelloy has given satisfactory service 
temperatures above 150 degrees date Hastelloy 
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and K-Monel rods have given two years’ service 
life and are still use. 


Limits Based Field Tests 


These temperature and concentration limits have 
been arrived field tests and are approximate; 
therefore, probable that K-Monel can used 
outside the limits described. Tests could run 
determine this. Hastelloy could specified where- 
ever K-Monel recommended. However, K-Monel 
the cheaper material and the more economical 
for the low-temperature services. 


Data, although not complete, indicate that Carpen- 
ter alloy rods are the most suitable for use con- 
junction with 100 104 percent sulfuric acid. 


Check Savings Made 


determine the savings which could derived 
from the use Teflon packing and suitable pump 
rods, group nine carbon steel pumps was studied. 
These pumps were used treating service where 
they pumped sludge with sulfuric acid concentra- 
tion about percent, temperatures below 150 
degrees When packed with ordinary packings such 
asbestos, the pumps required repacking weekly. 
The percent chromium-steel rods had life four 
six months. The use K-Monel rods and Teflon 
packing place the old packings and rods has 
resulted date rod life about two years and 
packing life months. Cost records which were 
kept indicate that pumps yearly saving 
$6500 being realized. 


Lead Undesirable Bronze Pumps 


Bronze pumps are commonly used handle weak 
acid and weak acid sludges. Bronze also finds con- 
siderable use pump material for strong acid 
sludges. Various copper-base alloys, such those 
with composition percent copper, percent 
tin and percent lead, well those with com- 
position percent copper, percent zinc, per- 
cent tin and percent lead, have been used for pumps 
the past. The addition lead believed some 
impart added corrosion resistance. This not cor- 
rect, for has been reported that galvanic cells are 
set between the bronze and the lead because the 
lead not present solid solution, but physical 
dispersion the bronze. Furthermore, additional dif- 
ficulties are encountered when welding used for 
repairs made pumps. The preheat necessary for 
gas welding sweats out the lead—leaving porous 
casting. Several pumps with composition per- 
cent copper, percent tin and percent lead had 
scrapped for this reason. 

Attempts are being made correct the troubles en- 
countered with lead copper-base alloys, especially 
when welding used for repairs, reduction 
elimination the lead the analysis the cop- 
per-base pumps. Pumps made percent copper 
and percent tin are being tested the present 
time. Because aluminum bronze has very satisfactory 
corrosion resistance, was given consideration. How- 
ever, difficulties encountered obtaining non-porous 
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castings have led rejection this alloy for the 
present. 

Many bronze pumps had screwed discharge and 
suction openings and these required the use screwed 
piping. was that the acid rapidly cor- 
roded the threads, thereby necessitating removal 
the pump the machine shop for repairs. keep- 
ing with the policy holding threaded connections 
toa minimum sulfuric acid service, the pumps have 
been changed flanged connections instead 
threaded connections and this maintenance has been 
eliminated. 


Many bronze pumps use brass piston rods. These 
rods, which became scored very easily and required 
replacement about four months have been replaced 
with K-Monel rods. Teflon packing also being used. 


Where corrosion and erosion conditions are too 
severe for steel copper-base alloys, cylinder sleeves Figure 21—Galvanic cell corrosion caused lead direct contact 
more corrosion resistant materials such S-Monel with brass. 
are used. 


Heating Coils for Sulfuric Acid 
and Sulfuric-Acid Sludges 


Generally brass and lead are the materials used for 
heating coils sulfuric acid acid sludge, despite 
the relatively short service life. 

sludge service red-brass coils have failed 
preferential corrosion the parent metal adjacent 
the welds. one instance was thought that, 
covering the welds with lead, this preferential attack 
might stopped. The position the lead the elec- 
tromotive series suggested that, galvanic cells were 
set up, the lead would sacrificed with damage 
the brass coil. Furthermore, was believed that 
the film formed the lead would insulate from 
attack and that galvanic cell would formed. 
However, practice, the lead did not behave pre- 
dicted instead strong cell was set which the 
brass was rapidly corroded. This cell corrosion that current flow can established. 
shown Figure 21. 

Brass coils are corroded also local cells caused Bond Brass Must Good 
coke-like products which adhere the brass sur- Experiences with lead-bonded brass coil were 


face. This type corrosion results deep pits. reported one company. Local failures the lead 

was thought that corrosion might have been were discovered. such areas where the brass was 
accelerated cell action formed the coil and accelerated corrosion the brass occurred. 
the lead One refinery reports that future Further investigation showed that the failures re- 
work all brass coils will insulated from the tank sulted from poor bonding practices. The sections were 


Figure 22—Failure lead steam coil rupturing. 


TABLE 10—Heating Coils* 


SERVICE CONDITION HEATING COIL DATA 


Percent Steam 
Temper- | Concen- Temper- | 
Contents ature °F | tration Material | Fabrication) ature °F Remarks 
| HeSOa ( Stainless Welded | 338 | | 1 year to date, no failure. 
| Type 316 | | 
| HeSOs Sludge : 8 Red Brass Brazed | Leaks at brazed connections. 
H2SO4 Sludge Red Brass Welded Heavy corrosion adjacent to welds. 
H2SO4 Lead Burning | | Rupture after thinning. 
H2SOz Sludge 2 Lead Burning 22 | 2 | Corrosion-erosion. 
H2SO% i Lead Burning | 9 | Split by hammering condensate. 
H2SO4 26 5 Lead Burning | | Split by hammering condensate. 
Sludge Red Brass Brazed | None 
| HeSO« Sludge ¢ Red Brass Brazed | 375 2 | Corrosion-erosion. 
| H2SO« Sludge 175 ‘ Burning ‘ | Fails by twisting and turning. 
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repaired and the coil was placed service. The lead- 
bonded brass coil has operated date, seven months 
without any further troubles. The areas where bond- 
ing apparently good, have operated months with 
visual corrosion. believed that several years’ 
service can expected with good bonding practices. 

Lead coils are extensively used heating sulfuric 
acid acid sludges. Lead coils have short service 
lives because the low physical strength lead. 
They usually fail rupture result pressure 
steam hammering. typical failure shown 
Figure 22. 


Corrosion Data 


Corrosion materials complex mechanism 
depending upon many factors. Some factors which 
have direct bearing upon sulfuric acid corrosion are: 


acid temperature 

velocity and turbulence 

inhibitors and accelerators 

electrolytic galvanic action, and 


studying corrosion sulfuric acid, these factors 
should considered. The effect any one factor 
can studied all other factors conditions are 
ideal, least controllable. The individual effect 
each these factors will discussed the fol- 
lowing paragraphs. With actual corrosion problems, 
however, often necessary evaluate corrosivity 
influenced combination several factors. 


Temperature Factors 


general, sulfuric acid becomes increasingly cor- 
rosive the temperature the acid increases. This 
not invariably true because the oxygen dissolved 
the acid. Sulfuric acid which contains oxygen cor- 
rodes some materials (particularly copper-base al- 
loys) greater extent than acid which oxygen- 
free; and such cases, inasmuch increasing tem- 
peratures reduce the solubility the oxygen the 
acid, reduced corrosion rates may result. However, 
temperature increases beyond the point required 
expel oxygen all probability will 
rosion. 


Velocity and Turbulence 


Most metallic materials contact with sulfuric 
acid produce corrosion products which unite form 
continuous films which protect the material from 
further attack. Such protective films can often 
destroyed fluid velocity turbulence. When de- 
struction the protective film occurs, corrosion pro- 
ceeds uniform rate. For example, static tests 
steel sulfuric acid which has 3.5 
rate 0.04-inch per year. This same steel, 
acted upon identical acid under conditions high 
velocity, showed erosion-corrosion rate 0.5-inch 
per year, about twelvefold increase. another 
instance was reported that acid the concentra- 
tion range 70-75 percent which would normally 
only mildly corrosive carbon steel, caused cor- 
rosive attack the magnitude five inches 
inches penetration per year flow velocities 
greater than feet per sec. when flow was vertical 
the metal surface. Under the same velocity condi- 
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tions but with flow parallel the surface the 
sion rate this case was only 100 mils per 
year. 


Accelerators and Inhibitors 


Sulfuric acid not only encountered 
trated acid and acid-water solutions, but also 
component sludges other mixtures. Sludges 
formed the chemical action sulfuric acid 
petroleum stocks often contain foreign substances 
which act accelerate inhibit the corrosive 
action the acid. These-accelerators inhibitors, 
the case may be, are formed secondary side-line 
reactions during the treating processes. 


Galvanic Effects 


When dissimilar metals are contacted and exposed 
sulfuric acid, electrolytic galvanic action may 
proceed. current flow established which, gen- 
erally, dependent upon the relative positions the 
metals the electromotive series. such cases the 
more noble metal (higher the electromotive series) 
will cause displacement the other metal. Several 
examples galvanic corrosion have been referred 
other sections this paper. follows that care 
should taken the design sulfuric-acid equip- 
ment that conditions conducive galvanic corro- 
sion are eliminated least minimized. 


Concentration Factors 

Probably the most important the factors which 
affect corrosion the strength concentration 
sulfuric acid. the most difficult factor take 
into account, because general rule can estab- 
lished regarding the corrosion affected con- 
centration. For example, corrosion may said 
increase with increasing velocity temperature, but 
generalization can made which would show 
the corrosion the result concentration in- 
creases decreases. 

The corrosion acid sludge similar the 
corrosion which would expected from acid 
the same concentration the acid present the 
sludge. Consequently, important, evaluating 
suitable materials for use acid sludges, know 
whether the sludge contains weak strong acid. 
Therefore, corrosion work, the concentration 
the sulfuric acid the sludge should expressed 
percent weight sulfuric acid, considering 
only the sulfuric acid and water present. noting 
the concentration the acid sludge, care must 
exercised because common express the 
acid concentration percent the entire solution 
mixture. For instance, sludge which contains 
percent hydrocarbons and percent concentrated 
acid might reported containing percent sul- 
furic acid. Actually the acid concentration might 
percent, depending upon the initial strength 
the treating acid and the amount water dilution. 
Compositions and corrosion rates various materials 
acid sludges are given Tables and 12. 


Design and Use Must Considered 
When considering particular material for hat 
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sulfuric acid acid sludge, knowledge 
the physical properties, functional design, and corro- 
sion behavior required. The importance func- 
tional design illustrated the following example: 
tank may suitable for handling strong sul- 
furic acid, mainly because this type equipment 
corrosion allowances the form thicker plates 
can made. However, carbon steel might not 
suitable for the construction instrument for 
which close tolerances must maintained and for 
which corrosion allowances usually cannot pro- 
Although the corrosion rate identical with 
both pieces equipment, steel satisfactory mate- 
rial for the tank, but unsatisfactory for the instrument. 

Steel largely used the construction tanks 
and lines because has the desirable physical prop- 
erties, because has suitably low corrosion rates 
strong acid, and because one the least ex- 
pensive materials construction. With some types 
equipment which operate room temperature, 
steel economical material construction for 
sulfuric acid concentrations low percent. 
However, mentioned previously, steel used more 
extensively for contentrations excess percent 
weight sulfuric acid—largely because operating 
temperatures are usually higher than room tempera- 
tures and also because the possibility unavoid- 
able accidental dilution the acid with water. 
Figure shows the corrosion 0.20 percent carbon 
steel function both concentration and tem- 
perature acid. Exposure was made under static 
conditions. The corrosion steel strong sulfuric 
acid complicated, shown the peculiar dips 
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Figure 23—Corrosion Duriron sulfuric 


the curves (high corrosion rates), around 100 
101 percent. Thus the selection steel for service 
acid these temperatures and concentrations re- 
quires close scrutiny. can seen that steel con- 
tact with acid whose concentration less than 
percent unsatisfactory any temperature. Cast 
iron exhibits similar corrosion behavior sulfuric 
acid service. However, its use sulfuric acid which 
contains free SO; (more than 100 percent concentra- 
tion acid) should avoided. has been reported 
that free SO; results cracking cast iron. 


Duriron Resistance Excellent 

Duriron has excellent erosion-corrosion resistance 
sulfuric acid all concentrations 100 per- 
cent and all temperatures and including boil- 


CORROSION RATES ALL 


o 


Concen- 
tration 


CORROSIVE MEDIA 


Aloyco | Aloyco 
AND TEMPERATURE 33 | 35 


Ampco 
18 


H2804, Sludge (Occasional 10-98 
Percent) 150-230° F.)........... 

Sludge 113-176° 

200° 

H2804, Sludge 190-225° F 

Acid and G. A. Soaps 170° F 


OYS SULFURIC ACID AND 
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TABLE 12* 


CORROSION RATES EXPRESSED INCHES PENETRATION PER MONTH 


100°F RATES 150°F 


RATES 175°F RATES 200°F 


Type 
310 


Nil 

-0057 
-0056 


Type 
316 
-0048 
.0055 


-0156 
-5390 
1.300 
-0052 


0779 -0330 -002 
-.| .0746 -0661 -0168 1.10 
| -1028 2 1.46 
-0612 -0276 2 5 -1054 
-0003 -0003 -0117 


Type | Type Type | 
316 317 304 


-0627 0065 | 


Type 
304 | 
.0309 .00: Nil Nil 
.0287 -006¢ Nil Nil 
-0004 Nil 
0.442 


Type 
316 
-0002 
-0046 
.0067 
.0075 
.0083 
.0120 


-0048 -0005 re d 
.0075 -4504 -1099 


.0886 
2.375 
4.605 


-1475 
3.053 
5.106 


-0489 
-8068 
2.318 J 2.48 

-2938 -8140 
-0210 -0296 


-0615 
1.510 
2.849 

-0968 

.0065 


*George C. Kiefer, and W.G. Renshaw, The Behavior of the Chromium Nickel Stainless Steels in Sulfuric Acid. Corrosion, Vol. 6, No. 8, 235—244, (1950) August. 
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Figure 24—Corrosion lead sulfuric 
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Figure 25—Corrosion Durimet sulfuric 


ing. cast iron which contains about percent 
silicon, Duriron susceptible damage from physi- 
cal and thermal shock and must handled with 
reasonable degree care. possesses inherently 
high hardness, which makes difficult machine; 


therefore, this operation usually done 
The hardness Duriron asset that 
imparts erosion resistance the alloy. Figure 
shows the corrosion rates for Duriron function 
both temperature and concentration acid. has 
excellent resistance sulfuric acid all 
tions except those from percent, where its 
resistance considered quite satisfactory. However, 
this alloy not recommended for service oleum 
acid whose strength above 100 percent because 
its cracking tendency these acids. 


Lead Used Extensively 

Lead extensively used the handling sulfuric 
acid, service which depends the formation 
protective film for its corrosion 
room temperature lead has satisfactory corrosion re- 
sistance all concentrations sulfuric acid 
approximately percent. However, higher acid con- 
centrations apparently destroy the protective film— 
with the result that lead dissolves rapidly, 
larly the presence sulfuric acid strengths 
percent and greater. 

Lead has excellent corrosion resistance sulfuric 
acid concentrations less than about percent 
all temperatures including boiling; and, elevated 
temperatures, has satisfactory corrosion resistance 
cent. the concentration more than percent, 
the corrosion rate lead elevated temperatures 
increases rapidly. Figure gives the static corrosion 
rates for lead sulfuric acid. Concentrations less 
than percent are not shown because, mentioned 
previously, the corrosion resistance lead such 
service excellent all temperatures. 

Velocities sufficient remove the protective film 
would result increased corrosion rates and would 
change considerably the shape the curves shown 
Figure 24. 

harder lead used when slightly higher fiber 
stresses are required. The hard lead obtained 
mony. Antimonial lead has about 
the same corrosion resistance 
chemical lead, but has higher 
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temperatures above 250 degrees 
chemical lead stronger. 


much lead physically weak, 


generally used conjunction 


with common structural material 
such steel. Tanks which handle 
weak sulfuric acid acid 
are lead lined. Lead vulnerable 
erosion because its softness. 
equipment which abrasion 
high velocities are encountered, the 


protective film lead sulfate 


often destroyed and corrosion 
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Figure 26—Corrosion Monel air- 
sulfuric acid. 
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Figure 27—Corrosion Monel air-free 
(nitrogen saturated) sulfuric acid. 


Some Instances 


Stainless steels are 
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their ability form protective surface some 
concentrations sulfuric acid, This protective sur- 
face the only barrier attack and, once has 
been destroyed, these steels exhibit the same tendency 
corrode ordinary mild steel. The passive state 
stainless steels usually favored oxidizing 
type environment, whereas reducing conditions 
tend promote activation. 


The regular chromium-nickel stainless steels 
(Types 304 and 310) remain active practically all 
concentrations sulfuric acid, even 100 degrees 
The 18-8 type stainless steels which contain 
molybdenum (Types 316 and 317) show more satis- 
factory resistance than those without molybdenum 
(Types 304 and 310). Types 316 and 317 are passive, 
they have zero corrosion rates sulfuric acid con- 
100 degrees and percent 150 degrees 
and percent 175 degrees and 0.5 and percent 
200 degrees 


indicated these figures, molybdenum-bear- 
ing stainless steels have low corrosion rates very 
dilute solutions sulfuric acid. With the stainless 
steels maximum corrosion occurs about 
percent sulfuric acid; whereas the maximum corro- 
sion mild steel occurs much weaker concentra- 
tions. Inasmuch Types 316 and 317 stainless steels 
are resistant sulfuric acid only the very weak- 
est and strongest concentrations, and Types 304 
and 310 strong sulfuric acid, their use for acid 
applications the refinery quite limited. Table 
presents corrosion rates four stainless steels 
sulfuric acid. 


High-Nickel Chromium Steels Successful 


High nickel-chromium steels used sulfuric acid 
acid sludges are marketed under trade names such 
Durimet 20, Esco 20, FA-20, and Aloyco 20, 
and Such alloys are composed chromium and 
nickel percentages excess and small per- 
centages such elements copper, molybdenum 
and These alloys are widely used for valves 
sulfuric acid service, particularly for strong acid 
moderate temperature. Alloys the type have 
been successfully used service where either strong 
weak sulfuric acid handled. The merits such 
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100 


installations have been discussed the section 
this paper devoted valves. 

extending the uses the high nickel-chromium 
alloys, considerable testing has been done. Inasmuch 
the conditions plant operations handling and 
processing acid sludges are not entirely reproducible 
laboratory scale, the exposure tests were per- 
formed actual service. The alloy composition, solu- 
tion conditions, and corrosion rates are presented 
Tables and 11. Figure indicates the corrosion 
Durimet for static exposure pure sulfuric acid. 
Type alloys have satisfactory corrosion resistance 
all concentrations acid when temperatures are 
maintained below 150 degrees The corrosion re- 
sistance these alloys oleum fuming sulfuric 
acid quite satisfactory. 


Monel Widely Used 


Alloys known Monel contain about two-thirds 
nickel and one-third copper. Monel widely used for 
pump and valve parts because has desirable physi- 
cal properties addition its corrosion resistance. 
Monel can obtained varieties (by slight change 
composition) which are hard and abrasion resist- 
ant. This abrasion resistance promotes the use 
such types Monel pump and valve parts. Cor- 
rosion Monel alloys sulfuric acid concentrations 
below percent, acid sludges whose acid con- 
centration less than percent, low room tem- 
peratures. However, stronger acid, corrosion re- 
sistance rapidly decreases. Typical curves which show 
corrosion rates for Monel are Figures and 27. 


Hastelloys and Chlorimets 


Nickel-base alloys known the Hastelloys and 
Chlorimets are used for sulfuric acids and sludges 
under conditions which are too severe for other ma- 
terials construction. This class alloys one 
the few which generally have satisfactory corrosion 
resistance sulfuric acid and sludges tempera- 
tures above 200 degrees Typical corrosion rate 
curves for Chlorimet and are shown Figures 
and 29. The corrosion resistance Chlorimet 
and similar the corrosion resistance Hastel- 
loy and respectively. 

High-nickel cast iron containing copper and chro- 
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Figure 30—Corrosion Ni-Resist sulfuric 


mium known Ni-Resist sometimes 
used for handling sulfuric acid low concentrations 
and low typical corrosion rate curve 
showing the effect concentrations and temperature 
presented Figure 30. 

Figure presents combined picture the cor- 
rosion resistance six metals. The chart plotted 
for mils per year less. Those materials listed 
within any boundary have corrosion rate mils 
per year less for the conditions temperature 
and concentration within the boundary lines. 


Survey Data Tables 


Table revealed that carbon steel was used for 
tanks sulfuric acid and acid sludge where the con- 
centration the acid was maintained excess 
percent. The tanks were both riveted and welded 
construction. One welded tank was reported have 
leaked result corrosion attack the welds. 
This tank was 104 percent acid service and was 
repaired placing Hastelloy overlays over the 
welded seams. Riveted and welded steel tanks acid 
sludge service, when the acid concentration was 
excess percent were reported satisfactory. 
With respect sulfuric acid acid sludges con- 
centrations less than percent, the survey shows 
that steel unsatisfactory. For this service the tanks 
are constructed steel, lined with lead. some 
instances the lead protected brick. Lead linings 
fail because fatigue, creep steam erosion, 

The survey valves shows that, sulfuric acid 
strengths greater than percent, steel and iron 
valves were used with little success. The short life 
steel and iron valves attributable seat, gate 
and stem failures. Alloy valves which some in- 
replaced these iron and steel valves gave 
service lives long six years. appears that 
Alloy valves are satisfactory for strong sulfuric 
acid, provided the temperature not too high. 
services which involve sulfuric acid and acid sludges 
concentrations less than percent, the data 
valves are limited. Metals which have been used 
are monel, brass, bronze, Alloy and lead. Data 
valves are given Table 

The information lines presented Table 
shows that steel piping used services where the 
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Figure 31—Combined chart corrosion six metals alloys 
sulfuric 


acid concentrations are excess percent. 
many cases the life the steel pipe was reported 
five years. When screwed construction 
practiced, corrosion the threads responsible for 
early failures. When the pipe was welded, failures 
usually occurred the weld metal the metal 
adjacent the weld. acid concentrations less 
than percent, piping generally was constructed 
brass lead. with steel piping, brass pipe cor- 
rodes the threads and welds. Lead lines fail 
erosion and rupture. 

Tank heating coils (Table 10) are generally con- 
structed lead and red brass for all concentrations 
sulfuric acid acid sludges. Lead fails because 
its low physical strength. Red-brass coils have 
service lives ranging from two seven years. one 
instance Type 316 stainless steel was used per- 
cent acid. 

The materials used centrifugal and reciprocating 
pumps, general, are the same. Bronze and brass 
parts are used for pumps which handle acids and 
sludges with concentrations less than percent. 
shown Table the service lives the mate- 
rials vary over wide range. Body life from 
years; rods, from years; seats and valves, 
from years. Such short service lives are 
sult wear well corrosion. Liners were largely 
the same composition the bodies. Service lives 
the liners varied from years. Monel, 
bronze and brass piston rings were reported have 
given from year’s service. The data with re- 
spect concentrated acid are quite but, for 
concentrations excess percent, iron and steel 
have been used. Packing for rods and plungers failed 
periods ranging from one week six months. 
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DISCUSSION* 


Discussion Kempton Roll, Lead Industries As- 
sociation, New York: 

For the rather severe conditions under which you 
have described several applications lead coils, lead 
covered copper brass heating coils have been de- 
veloped and successfully applied under conditions 
where lead coil alone would not recommended. 
For example, the upper limit steam pressure for 
coil lb. whereas the lead covered copper 
will sustain pressures 150 without undue 
strain while retaining the corrosion resistance lead 
and heat transfer characteristics copper. What has 
your experience been with this new type lead cov- 
ered heating coil? 


know one case mentioned the paper 
where lead bonded brass coil operated about two 
years date without any difficulty where lead bond- 
ing was good quality. Previous the use the 
lead bonded coil brass coil required repair because 
corrosion after about six months. pointed out 
the article the difficulty with lead covered brass 
coils the trouble encountered with galvanic cor- 
rosion the lead damaged. 


Question Robert Scrimgeour, The Pfaudler Co., 
Rochester, N.Y.: 

Glass lined pipe should satisfactory for all sul- 

furic concentrations including oleum 300-350 

degrees Since steaming the pipe could cause crack- 

ing the glass lining, what temperature steam 

Was used clean? 


The 340 degree steam used probably caused failure. 
maximum 200 degrees differential recom- 
mended prevent glass lining failure due thermal 
shock. 


Question Werner Tunderman, Rahway, 
Have you had any experience with desiccators 
vent lines for your fuming sulfuric acid and (80-100 
strong sulfuric acid storage tanks? 


have experience with desiccators. 


* These discussions were not a part of the original publication but 
were derived from the NACE presentation. 
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Question Treseder, Shell Development Co., 
Emeryville, Cal.: 

Mention was made that possible laboratory 

tests reproduce the selective attack adjacent 


welds steels exposed concentrated sulfuric acid. 
Could you describe the conditions employed these 
laboratory tests? 


percent sulfuric acid solution was used the 
tests demonstrate the selective attack welds 
and some cases adjacent parent metal. were 
not able obtain this selective attack when the test 
specimens were exposed concentrated sulfuric acid, 
the main reason being that laboratory tests with 
concentrated acid ordinary temperatures corrosion 
steel negligible. 


Question Edgar Carl Winegartner, Humble Oil 
and Refining Co., Baytown, Texas: 


the authors have any experience with aluminum 
bronze acid sludge lines? 


The paper includes corrosion rate data alumi- 
num bronze. referred Ampco and Ampco 
18. general aluminum bronze alloys are more cor- 
rosion resistant than other bronze and brass alloys 
and matter economics whether they should 
used their place. 


Question George Hill, Baton Rouge, La.: 


the authors use Alloy valves alloy trimmed 
valves? 


Alloy valves referred the article are solid 
Alloy valves. 


Questions Kenneth Eldridge Honeycutt, Freeport, 
Texas: 
Did discussion cover sulfuric acid with organic 
impurities only? 
Could cast iron pipe have been used? 


Not necessarily. Undoubtedly there were inor- 
ganic impurities, including copper and other metals 
which would present result reaction among 
steel, brass and lead equipment and sulfuric acid. 


From the corrosion viewpoint cast iron could 
used concentrated sulfuric acid service except 
for the higher concentrations where the cracking 
the iron may result. many instances the safety 
aspect which governs deciding the installation 
can tolerate the less desirable physical characteristics 
cast iron substitute for steel. 


Discussion Robert Pierce, Pennsylvania Salt 
Manufacturing Co., Pennsylvania: 

Two case histories are submitted which have direct 

relation Mr. Hafsten’s paper. One covers the use 
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Figure 1—A tank Pennsylvania Salt Manufacturing Co. plant 

handling sulfuric acid, chlorinated organics and some hydrochloric acid 

temperatures over 400 degrees Lead the tanks protected 

brickwork. Although some corrosives get through the brick the 
lead insoluble salts formed the lead protect it. 


lead and brickwork sulfuric acid high tem- 
peratures and the other low temperatures. 

have several vessels our company which 
must handle process operation consisting about 
percent sulfuric acid plus organic over 400 de- 
grees For this construction use both sheet and 
homogeneous lead lined steel vessels properly de- 
signed for brickwork, and use nine inches brick 
bonded with acid resistant cement. The brickwork 
designed keep the lead under compression that 
the lead does not grow that the brickwork does 
not heave the bottom. have operated these 
vessels for many years under these extreme condi- 
tions where have proved the past that lead 
alone would last only matter weeks. 

The other case history involves percent sulfuric 
acid plus heavy organics 125 degrees Here the 
vessel was constructed originally with 16-pound lead 


Figure 2—Top: Specimen lead taken from the floor 
process vessel handling percent sulfuric acid plus coal tars 120 
degrees after years service. The lead was protected course 
hard-burned high-silica acid resisting brick. Although lead 
walls (bottom) unprotected brick, were replaced three times 
this period the lead floor was virtually undamaged. 


the walls and 20-pound lead the bottom. The 
bottom was protected inches brickwork 
bonded with acid resistant cement. About once every 
four years necessary replace the lead the 
walls due scab-type pitting drilling action. 
After years the vessel was reconstructed and the 
lead the bottom had never been disturbed re- 
paired. removal the brickwork was found 
that the lead under the brickwork was 
condition. this instance the brickwork been 
designed keep the lead from growing, while the 
scabbing drilling action had been stopped com- 
pletely the layer brickwork which had been 
added. 

When the tank was rebuilt was completely lined 
with brick. 

This experience indicates that many instances 
when lead alone inadequate, combination lead 
and brickwork gives good service. the 
further belief that many cases when lead has been 
discarded being unsuitable for handling corrosives 
under conditions involving high temperatures and 
temperature changes would have proved fully 
isfactory had been protected brickwork. 
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Corrosion Resistance Cupronickel Alloys 


FRANK LaQUE 


Introduction 


CUPRONICKEL alloys that contain 
percent nickel have come into 
rather extensive use, principally the form tubes 
for heat exchangers where they have been chosen 
primarily resist attack salt waters used for 
cooling. More recently, there has been considerable 
application for tubes boiler feedwater heaters. 
this service the desired feature the alloys has 
been their superiority over other copper alloys 
maintaining strength the elevated temperatures 
encountered modern high pressure steam power 
plants. The Standards Bleeder Heater Manufac- 
turers Association, Inc., limit the use arsenical 
copper 400 degrees Admiralty Brass 450 
degrees 90/10 cupronickel 600 degrees and 
80/20 and 70/30 cupronickels 700 degrees 

these common applications the principal re- 
quirements corrosion resistance have involved 
resistance impingement attack, erosion and pitting 
salt waters, steam and boiler waters. consider- 
able mass data have been accumulated and pub- 
lished with respect behavior salt waters, as, 
for example, papers Tracy and 
LaQue and Stewart and 
and recent one 

The applications marine and power service have 
gradually been extended other industries, espe- 
cially petroleum and chemical process equipment. 
Here again, the principal uses have been the form 
tubes for heat exchangers, although the alloys are 
available most other wrought forms. Thus, there 
considerable interest how these alloys may 
resist attack corrosive media other than the 
waters used for cooling purposes. the purpose 
this paper provide some information this 
sort guide the selection the alloys where 
product side corrosion must given much con- 
sideration resistance attack waters. 

Data the corrosion resisting characteristics 
the cupronickel alloys have been secured two 
principal ways. 

systematic studies series alloys varying 
nickel content particular media chosen disclose 
basic effects composition and 

spot plant tests commercial alloys exposed 
operating equipment. Information from both types 
investigation will drawn upon this paper 
but principal attention will given tests operat- 
ing equipment several industries. 


*A paper presented at the Tenth Annual Conference, National 
etiation of Corrosion Engineers, Kansas City, Mo., March 15-19, 
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FRANK LaQUE—Manager the Develop- 
ment and Research Division, The International 
Nickel Co., Inc., New York, Mr. LaQue has 
been prominent the promotion corrosion 
studies and the dissemination corrosion- 
control data for many years. past-president 
NACE, member and has held 
responsible positions many other technical 
organizations concerned with corrosion. has 
been the recipient many honors for his work 
corrosion and has published numerous tech- 
nical papers both the United States and 
abroad. 


Abstract 


Because there has been gradual extension indus- 
tries other than the power generation industry 
the use cupronickel alloys containing per- 
cent nickel the author considers pertinent provide 
information their resistance corrosives other 
than cooling waters. This needed because the alloys’ 
use heat exchanger tubes applications where one 
side exposed various corrosives high tempera- 
tures makes their reaction the product side cor- 
rosive significant the attack the water side. 

After outlining the basic homogeneous character 
the copper-nickel alloys, the author discusses the 
theoretical aspects their corrosion characteristics. 
Tables and figures outline results certain tests 
the alloys under various stresses and exposed 
various environments. 

Data collected performance specific service 
are then appended, principally the form tabulated 
information, waters other than salt waters, am- 
moniacal solutions, brines, alkaline solutions, petro- 
leum products containing hydrogen sulfide, miscel- 
laneous petroleum products, organic compounds, 
chlorinated solvents, sulfuric acid, halogens and 
halogen compounds, paper stock suspensions. 
references, figures, tables. 


Basic Considerations 


Copper and nickel are soluble each other all 
proportions. The phase diagram, classical example 
its type, shows continuous series solid solu- 
tions with eutectics, intermetallic compounds 
phases different composition. Thus, all the 
alloys can expected homogeneous and free 
from selective attack the peculiar forms corro- 
sion that are sometimes encountered heterogene- 
ous alloys. can expected, also, that effects 
composition corrosion many environments will 
show gradual trends that will reflect some powerful 
effect either nickel copper. This will permit 
reasonably reliable interpolation from data com- 
positions that bracket the one particular interest. 
This will illustrated, for example, behavior 
caustic soda discussed later. 

the electromotive series, copper lies the 
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Figure 1—Effects nickel content corrosion copper-nickel 
alloys. Tests percent o—2. Tests percent 
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Figure 2—Results corrosion tests cupronickel alloys percent 
caustic soda evaporator. 


more noble side hydrogen with standard poten- 
tial +0.345 volt, while nickel lies the less 
noble side with standard potential —0.250 volt. 
Thus, the high copper alloys should inherently 
more corrosion resistant than the high nickel alloys. 
However, nickel has the property acquiring pas- 
media adequate oxidizing power that, 
some environments, the high nickel alloys resist 
corrosion better than the high copper ones. These 
opposing trends are illustrated Figure based 
tests aerated percent sulfuric acid 
degrees (203 degrees reported Irmann and 
tests percent nitric acid undertaken Waeh- 
lert and summarized paper Landau and 
Oldach.® 

Some additional trend effects were illustrated 
data from tests several media reported Claus 
and 
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Figure 3—Effect nickel content corrosion copper nickel alloys 


a 


> 


o 


PER CENT LOSS IN WEIGHT 


6 


PER CENT LOSS IN TENSILE STRENGTH 


Figure 4—Stress corrosion tests ammoniacal atmosphere (Bulow). 


TABLE 1—Results Tests Alloys Under Stress 
Moist Ammoniacal Atmosphere 


(From Thompson and Tracy) 


| Minutes to Break Under 


ALLOY | Stress of 10,000 psi 
No failure in 40,000 min. 
| 13527 


the basis theoretical considerations 
ing the nature the electron configuration the 
atom and supported data corrosion some 
environments, concluded that copper-nickel 
alloys would demonstrate characteristics passivity 
when the nickel content exceeded percent. 
the alloys that contain percent less nickel with 
which are concerned here lie below the critical 
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limit for passivity and should rarely demonstrate the 
kind behavior typical passive compositions. 
Such behavior includes highly localized attack— 
pitting—which usually undesirable and, therefore, 
the percent percent nickel alloys benefit from 
this favorable aspect their fundamental composi- 
tion effects. 

Not immediately related the mechanisms just 
described are effects corrosion resistance which 
appear reflect more directly the influence 
powerful corrosion resisting characteristic nickel 
compared with copper. For example, nickel 
much more resistant than copper corrosion 
strong alkalies. might expected that the nickel 
copper alloys would reflect this property roughly 
proportion the nickel content the alloy. That 
this actually the case shown the data 
Figure based tests percent caustic soda. 

Similarly, nickel superior copper resisting 
corrosion solutions ammonium hydroxide. 
aresult, attack copper nickel alloys ammonium 
hydroxide solutions would expected decrease 
with increasing nickel content indeed does 
shown the data from Skortcheletti and 
plotted Figure similar trend was shown 
tests Rawdon and which involved 
exposure one normal ammonium hydroxide 
degrees (86 degrees F). the unaerated solution 
copper was corroded rate 197 nickel 
arate mdd and percent nickel alloy rate 
1.3 mdd. Aeration increased the rate for copper 
574 mdd, but did not increase the corrosion 
nickel the percent nickel alloy above the rates 
observed the unaerated solution. 

Studies stress corrosion cracking susceptibilities 
regularly make use ammonia ammonia vapor 
the specific corroding and cracking agent. Such 
investigations regularly show that the cupronickel 
alloys are superior copper and other copper base 
alloys resisting both corrosion and 
vapors containing ammonia. 

Some comparative data taken from the work 
Thompson and Tracy are shown Table based 
exposure the alloys under tensile stress 
moist ammoniacal atmosphere. The authors noted 
that the percent nickel alloy corroded very 
low rate—the samples were hardly tarnished the 
end week. the alloying elements studied, 
nickel was ranked having the least unit cracking 
tendency and also least intergranular penetration 
the absence stress. 

The 70/30 cupronickel alloy tubing was tested 
Bulow with residual stresses resulting from cold 
drawing (50 percent) ammoniacal atmosphere 
using technique described his paper before the 
American Society for Testing His data 
comparing red brass and 70/30 cupro nickel are 
plotted Figure They confirm the results 
Thompson and Tracy with respect both cracking 
tendencies and corrosion resistance. The coincidence 
between the loss strength and loss weight 
cupronickel alloys evidence freedom from inter- 
attack. 
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The advantage cupronickel alloys with respect 
resisting corrosion ammonia practical 
importance where the concentration ammonia 
low—as steam contaminated with ammonia, such 
may encountered for example vapors from 
sugar liquors used for heating multiple effect 
evaporators. Comparative tests ammonia vapors 
were carried out and his associates 
the laboratories The Yorkshire Copper Brass 
Company, Leeds, England. Vapors from boiling 
solution that contained 0.4 percent weight am- 
monia were allowed condense tubes the 
alloys under test. The extent corrosion was deter- 
mined analysis the copper contents the 
Under such conditions, was found 
that aluminum brass (21% zinc, aluminum), 
Admiralty Brass and Yellow Brass (70% copper, 
30% zinc) were corroded about the same rate 
which was times that cupronickel alloy that 
contained percent nickel and 400 times that 
cupronickel alloy that contained percent nickel. 
Similar tests with other concentrations ammonia 
showed that with higher concentrations the differ- 
ences among the alloys became narrower, while with 
lower concentrations the superiority the cupro- 
nickels over the brasses became greater. 

some environments, both nickel and copper are 
subject severe attack that advantage can 
anticipated from the addition nickel copper. 
example this provided behavior con- 
tact with hydrogen sulfide and other sulfur com- 
pounds elevated temperatures where the cupro- 
nickel alloys under discussion are subject rapid 
corrosion. This does not extend, however, hy- 
drogen sulfide etc. encountered various solutions 
lower temperatures, e.g. polluted salt water 
which the cupronickel alloys regularly demonstrate 
excellent resistance depending upon 
type and extent pollution. 


Performance Specific Services 


During the past twenty years specimens the 
cupronickel alloys have been included several 
hundred tests carried out exposing specimens 
various types operating equipment, particularly 
the chemical and process industries. This has 
yielded large mass miscellaneous data pertain- 
ing specific conditions. would impractical 
include all these data paper such this. In- 
stead, appropriate selections will offered pro- 
vide picture how these alloys can expected 
perform some typical environments, The re- 
maining data can applied other specific prob- 
lems most readily direct communication with the 
author. 

The specimens used for these field tests were 
commercial production and contained the usual 
amounts other elements. these, the most im- 
portant corrosion-wise was iron which was added 
the cupronickel alloys enhance their resistance 
corrosion and erosion salt water. the case 
the percent nickel alloy, the desired range 
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iron content was specified one time between 
0.25 percent and 0.60 percent. Currently, the pre- 
ferred range 0.40 percent 0.70 percent iron. 
With the percent nickel alloy two iron contents 
have been favored—one around 0.8 percent and one 
around 1.5 percent. Current specifications permit 
range iron from 0.50 percent percent, while 
the Navy specification calls for iron from 1.0 


The iron normally present both the 70/30 and 
90/10 cupronickel alloys within the range solid 
solubility after commercial annealing treatments. 
Thus, would not expected have any effect 
promoting localized attack. 


mentioned previously, iron reduces corrosion 
salt water and might reasonably expected have 
similar effect other brines. Tests miscel- 
laneous media which specimens high and low 
iron content 70/30 cupronickel have been included 
have shown significant difference between the 
two alloys. The high iron variety the one likely 
provided. Therefore, the data presented 
here were secured exposing specimens this 
type. Analyses typical lots cupronickel used 
these studies are given Table 


Waters Other Than Salt Waters 


From time time, specimens have been exposed 
various waters, including types that might 
used for cooling purposes. Results such tests have 
been assembled Table 

mentioned previously, the cupronickel alloys 
are used regularly tubes boiler feedwater sys- 
tems. Their ability withstand corrosion this 
service has been demonstrated more their good 


TABLE Typical Lots Cupronickel Alloys 


COMPOSITION—PER CENT 


90/10 Cupronickel..... ..... | 89.1 98 | 07 0.2 0.2 
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performance many installations than results 
cluded 80/20 and 70/30 cupronickel specimens 
study corrosion boiler feedwater treating sys- 
téms. Specimens were exposed water 120-150 
degrees for days. The water was saturated with 
7.4 7.8. The cupronickel alloys suffered negligible 
corrosion, while copper and various brasses were 
corroded rates from mils per year. 


Some data corrosion steam condensate from 
turbines high temperatures were provided 
tests carried out Ristroph and These 
investigators were concerned primarily 
amounts metals that might picked con- 
densate result contact with the alloys 
they might used boiler feedwater heaters, From 
their observations, was calculated that 70/30 
cupronickel alloy might corroded maximum 
rate about 1.5 mils per year which was about half 
the rate calculated for Admiralty Brass. 


TABLE Tests Boiler Heater 


388°F 
Duration. | 64 Days 


Character of Water........ pH 8 to 8.5 
Oxygen 0.03 to 0.06 cc./liter 
Ammonia 0.02 ppm 

| CO2 Zero 


Corrosion Rates 


TABLE Tests Miscellaneous Waters 


{ 


|Duration- 
Conditions Exposure Days 
1. In water at bottom of spray chamber in air conditioning sys- | 
tem, pH 7 and treated with chromate..................... 590 


In water side of tubular cooler, pH 7.8 alkalinity as CaCOs, | 
3. In inlet of condenser water box using water from Potomac 


4. In lock tunnel on Allegheny River at Pittsburgh, Pa......... | 330 
5. In lock tunnel of Monongahela Riv er at Monessen, Pa........| 338 
6. In outlet of condenser water box using acid water pH 5, some- | 
#times as low as 3, from Monongahela River.................. 240 
7. In Mississippi Riv er, Bayou Bodcau Dam, La..............:. 495 
8. In open condenser water box using water from St. Lawrence , 
River at Montreal, Quebec. 40° to 170° F.................4. | 440 
9. In filter for well water high in free CO2o—cold................ | 630 
10. In hot water storage tank, same water as No. 9, 150° F....... | 630 
11. In open tank handling well water containing 85 ppm CO2, 65 
12. In hot water heater handling Pittsburgh City water at 140° F, 1422 
13. In hot water heater handling well water containing free COz | 
| 
14. In hot water heater handling Catskill water at Kingston, N.Y. | 


MATERIAL in Mils Per Year 
TABLE Tests Stripping Column 
Corrosion Rates Mils Per Year 
ALLOY Bottom 230°F Middle 200°F 
70/30 Cupronickel................. 8 | 38 
Red Brass............ 107 149 
Corrosion Rates in Mils per Year 
Cu-Ni | Cu-Ni Copper Brass Brass Remarks 
2 | 2 Admiralty Pitted to 
| | 7 mils 
0.3 | Pitted to 1 mil 
5 | No Pitting 
6 | 8 | 4 | 5 0.7 No Pitting 
| 1 | 1 | | 1 No Pitting 
| 1 0.1 No Pitting 
03 0.2 | Pitting—both to3 mils 
| 3 0.2 | 5 | 0.3 Admiralty Brass de 
| zincified, Red Bree, 
Copper and Cu-N 
| | pitted to 3 mils. 
ine | 0.01 | No Pitting 
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Some quantitative data were secured more di- 
rectly exposing specimens for days the 
outlet side feedwater heater operated 1000 psi 
pressure 388 degrees The water was treated 
0.03 0.06 per liter, ammonia 0.02 ppm and CO, 
practically zero, The rates corrosion observed are 
shown Table 


Ammoniacal Solutions 


mentioned previously, the cupronickel alloys 
are superior other copper base alloys resisting 
attack ammonia and ammoniacal compounds, 


Resistance amine solutions used for scrub- 
bing gases depends great deal what else 
present. Where conditions are strongly reducing, 
resistance corrosion quite good. For example, 
specimens 70/30 cupronickel exposed for 100 
days monoethanolamine stripping tower 
plant used for removing carbon dioxide from hy- 
drogen 180 220 degrees were corroded 
rate only 1.9 mils per year with pitting. The 
monoethanolamine itself can quite corrosive 
70/30 cupronickel the presence oxygen. 
5-day laboratory test aerated percent solu- 
tion 140 degrees the rate attack was 250 mils 
per year. 

Hydrogen sulfide will also accelerate attack 
stripping tower reported 
data are shown Table Similar high rates 
attack for 70/30 cupronickel were observed 
gas water separator diethanolamine reactivator 
Gerbitol plant. Specimens copper and 70/30 
cupronickel were destroyed during 230-day test 
degrees The solution was reported con- 
tain CO., HCN, HCNS, NH; and NH,OH. 
similar fate befell specimens exposed for 483 days 
opposite the reboiler inlet reactivator tower 
handling 228 degrees solution which con- 
tained 11-15 percent diethanolamine and 10-50 grains 
per gallon. 

Reference has been made already the good 
behavior the cupronickel alloys resisting low 
concentrations ammonia present non-con- 
densible gas contaminated steam. Specimens 
70/30 cupronickel were exposed for 130 days 
stream non-condensible gases from vacuum 
pump evaporator used 
concentrate sugar beet pulp water. 
The indicated rate corrosion was 
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yellow brass 
cupronickel 


Figure 5—Sections tubes corroded non-condensible gases below 
tube sheets sugar liquor evaporator. 10. 


The advantage the cupronickel 
alloy over yellow brass demonstrated clearly 
Figure which shows longitudinal sections tubes 
from point just below the top tube sheet. 


Brines 


might anticipated from the good behavior 
cupronickel alloys salt water, they also demon- 
strate excellent resistance corrosion brines 


TABLE 6—Results Corrosion Tests Brines 


only 0.07 mil per year. 

Corrosion ammonia non- 
condensible gases sometimes en- 
countered sugar liquor evapora- 
tors which the steam used for 
heating comes from preceding ef- 
fects. Attack generally localized 
the form groove the 
Steam side the tube just below 
the top tube sheet. Substitution 
90/10 cupronickel for the yellow 
brass ordinarily used this service 
has eliminated failures from this 


Conditions of Test 


rator at 205° 


rator at 350°F 


In Bottom of Bittern Boil Dow n Tank 
23 to 29 Percent CaCl2 7 to 8.7 
Percent MgCle 1.5 to 2.2 Percent 
NaCl Free Chlorine 0.025 Percent 
Temperature 240-250°F 

Mixture of 100 gpl CaCle at 100 gpl 
NaCl in wier box at 131° 

In vapors above CaClez Evapo- 


MILS PER YEAR 


90/10 70/30 Admiralty 


Cu-Ni | Cu-Ni | | Copper Brass Remarks 


Above Top Tube Sheet of Salt Evapo- 
rator. pH 8.0 to 8.5 at 212°F. | 
Above Top Tube Sheet of Salt Ev apo- 
F 


No Pitting 


No Pitting 


No Pitting 
No Pitting 
No Pitting 


In Crystallizer for BaClz 30 to 40 
Percent, pH 7.0 to 8.0 at 300°F 
In KCI Dissolving Tank at 122°F..... 


No Pitting 
No Pitting 


Bias 
9 
| 
07 
-09 
-_ 
38 
2 
149 
marks 
107 4 9 
= = = SSS 
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they are encountered salt plants, etc. illus- 
trative data have been assembled Table 


The resistance cupronickel alloys attack 
strong alkalies determined principally the 
nickel content illustrated Figure Resistance 
extends even more concentrated solutions, but not 


Table 
Alkaline Solutions The 70/30 cupronickel alloy has been used success- 


fused caustic shown laboratory tests over 
three ranges concentration summarized 
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fully tubes evaporators for concentrating caus- 
tic soda about percent where copper pickup 
the caustic could tolerated. 


The ability resist alkaline attack also useful 


processes involving treatment other chemicals 


TABLE 7—Results Tests Cupronickel Alloys 
Caustic Soda 


with caustic soda for neutralization other re- 
actions. For example, the treatment lignosul- 
fonic acids with soda the manufacture 


Mils Per Year specimens 70/30 cupronickel exposed 
Concentration Temperature 80/20 70/30 degrees for 502 hours 
year. Similarly, agitator for treating oil 


per 


with lye, specimens 70/30 cupro- 
nickel were corroded rate 


RATES only 0.1 mil per year 37-day 
IN MILS PER YEAR test. 
Duration-| 70/30 Admiralty corrosion stic solu- 
10ns ma ye aggeravatec 
1. In open tank used to boil 18-22 Percent NaOH wid es * 
to release mercaptans at 175°F............. 30 1 No Pitting presence of sulfur compounds, the 
2. In reboiler of caustic stripper, 1-2 Percent : ll bl 
—- 3 oj Nae2S, 10 percent sodium cupronickel a oys are able to re- 
3 mils ed ativ. 
percent sodium sulfide storage tank Pitti data are shown 
at atmospheric temperature............... 81 1 1 o Pitting j q 
. In regenerator reboiler for steam stripping na 
of mercaptans from solutizer solution Petroleum Products Containing 
25.2 percent potassium hydroxide 
37.8 percent potassium Hydrogen Sulfide 
5.5 percent potassium sulfide > 
Mr percent potassium mercaptides 236°F _ 5 No P So far as cupronickel alloys are 
2.1 percent potassium carbonate at 286°F . 4 1 Vo Pitting 3 Pe 
vapors from solution item 140 Pitting concerned, the presence hydro- 


gen sulfide and the temperature 


Conditions Exposure 


. Hydrocarbons containing 2.5% H2S, 35% He, pH 8 at 90-110° F. in bottom section of 


. Hydrocarbons containing H2S and water in accumulator for main fractionator cat 


Hydrocarbons containing H2S, Nz, CO, CO2 + water in outlet from main fractionator 


. Hydrocarbons containing less than 1.5% He2S + water in bottom section of debutan- 


. Overhead product cont aining 2450 grains H2S per 100 cu. ft. on top tray of debutan- 
F 


izer tower at 160-170° 
In stripper column overhead condenser vapor space, approximately 0.1% sulfur in 


. In vapors containing H2S and ammonia + traces of formic aon in vapor nozzle be- 


tween overhead condensers in cat cracking unit at 170-210° F............2.-000: 


Crude oil containing 34% top crude flash tower 220- 
. Vapors from primary distillation of crude oil containing H2S, HCl and SOs on top 


tray of fractionating tower at 218-258° F. Ammonia added to hold pH of water 


. In water containing trace of H2S, pH 8 in bottom section of absorber water knockout 


. In hydrocarbons and water containing less than 1% H2S, Nz, CO, COz, 1.5% He in | 


overhead vapor line from main fractionator cat cracker F.......... 

Mercaptan sulfur in depropanizer in seal pan in depropanizer tower at 275-290° F.... 

Stripping of natural gasoline from West Texas Crude and containing 0.1% S + am- 
monia to hold pH at 7.0 to 8.0 in overhead condenser of stripper column at 290-295° F 


. In vapors from primary distillation of crude oil + He2S, HCl and NH4Cl on 3rd tray 


K Stripping of natural gasoline from West Texas Crude containing 0.1% . as in Item i4 | 


in vapor space of stripper column overhead condenser at 260- 330° Pare discs ndws 


. Hydrocarbon liquid & vapors in atmospheric distillation of crude oil containing 5 to 


10 gr. H2S and 10 gr. HCI per barrel at gt SOR Eee 


. Hydrocarbon liquid & vapors in atmospheric distillation of crude oil comtepins 10 gr. 


HCI and 5-10 gr. H2S per barrel on top tray of distilling unit at 265-335° F........ 


- In condensing vapors containing water, H2S, mercaptan S and fixed gases in fractiona- 


. Hydrocarbon vapors & steam containing H2S on top tray of light gas oil stripper at 


. In crude oil cracking unit bubble tower at 640° 
2. In hydrocarbon liquid & vapors es organic acids and H 2S in evaporator tower 


Duration- 
Days 
640 
640 
640 


300 


206 
208 
640 


640 
490 


109 

70 
109 
329 
329 
189 


260 


TABLE 9—Results Tests Petroleum Products Containing Hydrogen Sulfide 


Corrosion Rates in Mils per Year 
Cu-Ni Cu-Ni Brass Remarks 
| 10 0.4 No Pitting 
5 0.1 No Pitting 
Destroyed 0.1 No Pitting 
| 3 sess No Pitting 
| 8 | 0.1 No Pitting 
6 0.5 | No Pitting 
Pitting 
| 9 No Pitting 
| 5 Pitted to 10 mils 

| 1 0.3 No Pitting 
0.2 0.1 Pitting 
74 | 15 1 No Pitting 
| 5 | No Pitting 
| 9 | Destroyed No Pitting 

| 10 20 Admiralty Perforated 
8 | 3 | No Pitting 
| Destroyed | 0.6 No Pitting 
83 1 No Pitting 


10. 
12. 
13. 
14. 
15. 
16. 
19. 
22. 
6 19. 
Imm 
2 
3 | | gen 
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sts over TABLE Tests Miscellaneous Petroleum Refinery Environments 
ized 


Corrosion Rates in Mils per Year 


success Duration-| 90/10 70/30 Admiralty 
SUuUCCEeSS- Conditions of Exposure Days Cu-Ni Cu-Ni Copper Brass Remarks 
1S Caus- 1. In vapors from lubricating oil containing HCI and organic acids in vapor 
pickup line from shell still 700° 372 Admiralty Perforated 
2. In look box of still processing re-run acid treated naphtha containing SO2, 
SO3 and some ammonia at 120° F an No Pitting 
3. In water containing oy phenol + 50-1320 ppm chlorides in phenol re- 
O useful covery tower at 220° 2 No Pitting 
1emicals 5. In non-condensible gases & condensate of light gas oil & steam containing 
some HCI in condensate line at 90-120° F rae ‘i es 0.9 No Pitting 
ther re- fractionating tower top tray subject splashing from reflux 185° 
F—East Texas Crude 87 No Pitting 
ignosul- 7. In cracked gasoline distillate in depropanizer reboiler at 300-335° F 2: ae re 2 No Pitting 
8. In straight run spine distillate at top of tower exposed to vapors & re- 
cture of flux at 195-219° ie Destroyed | No Pitting 
9. In mixture of oil & sulfuric acid in agitator at atmospheric temperature No Pitting 
oSed in 10. In mixture of 65% sulfuric acid & hydrocarbons at 90-110° F ies ie é a wow No Pitting 
11. In hydrocarbon mixed with 1% sulfuric acid & 0.3% water immersed in 
Irs were alkylator at 180-250° F No Pitting 
12. In _mixture of 15% by volume Stoddards solvent and 85% sulfuric acid at | 
J .Low end point gasoline containing HCl in top reflux tray in tower at 
; Y . High end point gasoline containing HCl and H2S in bottom of run tank 
. In vapor line of first gasoline condenser at 400-450° F px aa No Pitting 
0) cupro- §. Sweet gasoline vapor in shell side of condenser at 350° F g ts i aa gi No Pitting 
. Tubes in crude oil gasoline heat exchanger at 300-80° F—data from meas- 
37 d . In 90-95% hydrofluoric, acid and 5-10% isobutane at top of acid regenera- 
L -day tion tower at 240-300° F | No Pitting 
. In ie acid water and hydrocarbons at inlet side of preheater at | | 
90-15 | ¢ No Pitting 
tic solu- . At ie a of preheater in Item 19 at 150-260° F a 6 st. ives No Pitting 
be .In 10% hydrofluoric acid and 90% light hydrocarbons in stripper tower | 
¥ . In 80% hydrofluoric acid + 1% water and organic polymers in hydro- 
nds, the poe acid feed line between preheater and regeneration tower at 270- 
re- 


shown 


TABLE 11—Results Tests Various Organic Compounds 


ah Corrosion Rates in Mils per Year 
tainin 
Duration—| 90/10 70/30 | | Admiralty 
Conditions Exposure Days Cu-Ni Cu-Ni Copper Brass Remarks 
loys are 1. In benzine toluol and xylol in light oil decanter in coke by-product plant 
at 50-120° F | 6 Copper pitted to 19 
ture 2. In same process as Item 1 in vapor section of cooler at 190-210° F | 26 Pree No Pitting 
pera u 3 In benzine toluene, etc. + ammonium salts of sulfonated compounds + | 
sulfated acids, SOz & ammonia at pH 4—tested as tubes in still at 330° F { ie | a “eas No Pitting 
4. In condensed vapors of benzol, toluol, xylol, thiophene, hydrogen sulfide, | es 
sulfur dioxide, oxygen and water in light oil condenser at 113° F | 2 ais | 5i No Pitting 
5. In vapors of Item 4 at inlet to condenser at 210° F 7 aa | No Pitting 
6. In impure 10% citric acid containing some chlorides in storage tank at 
oF 125° F No Pitting 
7. In 37% formaldehyde containing 0.08 to 0.20% formic acid in exit chamber y ah 
of heat exchanger on absorption tower at 110° F ‘ at aware No Pitting 
Propionic and heavier acids acetic acid recovery column 300° Pitting 
9, In vapors above light sugar solutions, pH 4.3 to 5.2 at 140° F 365 : Brass slightly pitted 
narks 10. In vapors from boiling of low grade sugar syrup in vacuum pan at 150° F. 365 we X | ead No Pitting F 
ena ll. In vapors from boiling white sugar in vacuum pan at 158° F 365 re ; | Perea Copper suffered wide 
4 } very shallow pitting 
Zz 12. In sugar cane juice evaporator cleaned with HCI and caustic sode at 150- 
180° F No Pitting 
15. 57% pure tartaric acid vacuum evaporator 130° Pitting 
16. glutamic acid sodium chloride, 3.2, aerated crystallizer 77° Pitting 
18. evaporator concentrating lactic acid from 22% 130° Pitting 
19. In crude glycerine evaporator, pH 4 at 230° F 6 | No Pitting 
TABLE Tests Chlorinated moderate temperatures, but elevated temperatures 
Rates critical temperature for the incidence severe at- 
tack but, indicated the test results assembled 
Conditions Exposure Days Cu-Ni Copper Remarks Table may assumed that severe attack 
Inlet condenser H.S will occur temperatures over 400 degrees 
Unit Pitting for the percent nickel alloy and over 300 degrees 
g In 2,4 Dichlorophenol_ at 
for the percent nickel alloy. Below these tempera- 
Pitting tures performance the cupronickel alloys will gen- 
Perforated Pitting erally fair good, but usually inferior that 
the high zinc brasses, such Admiralty Brass. 
the metal are the principal factors de- There may exceptions, Items and 
termining the extent corrosion. Performance where, evidently, the presence re- 
generally good even the presence sulted more severe attack the brass. 


| 
| | | 
4 ae 
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TABLE 13——Results Tests Sulfuric Acid and Salts 


Conditions Exposure 


x: Immersed in aerated 1% sulfuric acid at 70° F 

2. Immersed i in aerated 4. 2% sulfuric acid at atmospheric temperature 

- Immersed in aerated 5% sulfuric acid at 86° F 

° — in, steel pickling tank in inhibited sulfuric acid—about 5% at 

to 1 

corn converter acidified with 0.05 sulfuric acid 222° 
liquid phase 

. In corn starch converter acidified with 0.05 N sulfuric acid at 222° F in 
vapor phase 

. In evaporator concentrating sodium aluminum sulfate from 20% to 60% 
in liquid phase at 244° F 

. In evaporator concentrating sodium aluminum sulfate from 20% to 60% 
in vapor phase at 244° F. 


90/10 70/30 


Corrosion Rates Mils per Year 


Admiralty 


Cu-Ni Cu-Ni Copper Brass Remarks 


No Pitting 
No Pitting 
No Pitting_ 
No Pitting 
No Pitting 
No Pitting 
No Pitting 


No Pitting 


Conditions of Exposure 


entering at 950° F 

. Partially immersed in 38% hydrofluoric acid at 230° F 

. Partially immersed in 98% hydrofluoric acid at 100° F 

. Immersed in 32% fluoboric acid + 1.5% boric acid in storage tank at 75° 

- In solution containing 85 gpl sodium acid fluoride, 30 gpl iystrltuorie 
acid + crystals of sodium acid fluoride in reaction tank at 175° 


. In aerated 1% hydrochloric acid at 70° F 

. In aerated 10% hydrochloric acid at 70° F 

. In corn starch converter with 0.003 N hydrochloric acid at 280° F 

. In corn starch converter neutralizer, 0.033 7 hydrochloric acid neutralized 
to pH 4.5 with sodium carbonate at 212° 

. In sodium hypochlorite solution containing I to 9 gpl available chlorine at 
atmospheric temperature in surge tank 


= 
COONS 


Duration- 90/10 70/30 


. In scrubber with lime water spray handling furnace gas containing fluorine 


. In hydrofluosilicic acid from 0.5 to 25% in exit of absorption tower 115° F. 


Corrosion Rates Mils per Year 


Admiralty 


Cu-Ni Cu-Ni Brass 


No Pitting 
No Pitting 
No Pitting 
No Pitting 
No Pitting 
No Pitting 
No Pitting 
No Pitting 
No Pitting 


No Pitting 


Irregular Shallow Pits 


TABLE 
Results Tests Pulp and Paper Stock Suspensions 


| | Corrosion Rates in Mils Per Year 


80/40 
Cu-Ni Cu-N 


Phosphor 
Bronze 


1. In mixed groundwood and 
sulfite pulp in paper 
ne headbox at 70- 

2.In newsprint stock in 
headbox, pH 5 at 85-110°F 

3. In mixed groundwood and 
sulfite pulp in decker 
headbox, pH 3.8 to 4.1 
at 95°F 

4. In sulfite white water in 
pit of oe pH 

3.0 to 3.3 at 80°F 

5. In sulfate stock in wire 
pit, pH 4 to 6.5 at 65 °F... 

6. In groundwood white 
water in seal pit of vacuum 
decker, pH 4.6 at 112°F.. 


While, indicated, resistance corrosion 
sulfur compounds the vapor side would not call 
for the use cupronickels, there may instances 
where better performance the cooling water side 
would justify the choice the cupronickels pref- 
erence brasses. The cooling effect the water 
will often hold metal wall temperatures the vapor 
side level where attack the cupronickels 
sulfur compounds will tolerable. 


Miscellaneous Petroleum Products 


The data presented Table and the pertinent 
discussion referred only services petroleum re- 
fineries where hydrogen sulfide exerted controlling 
effect corrosion the cupronickels. The picture 
extended other environments the data as- 
sembled Table 10. 


Organic Compounds 
might expected, the cupronickel alloys offer 
good resistance attack various organic com- 
pounds other than petroleum products. Some mis- 
cellaneous data have been assembled Table 
illustrate the order resistance that may an- 
ticipated. 


Chlorinated Solvents 
Ordinarily, the cupronickels can expected 
demonstrate good resistance attack chlorinated 
solvents indicated the data assembled Table 
12. However, there may exceptions the case 
carbon tetrachloride. particular test, specimens 
70/30 cupronickel partially immersed 
ing mixture carbon tetrachloride distilled 
water were corroded the amazingly high rate 
850 mils per year. The specimens were cut through 
the top the water layer hours. This may 
well have been due the auto-accelerative effects 
the copper chloride that accumulated the water 
layer corrosion proceeded. Similarly high rates 
attack might not encountered the absence 
substantial water layer and where similar oppor- 
tunity for accumulation corrosive corrosion prod- 
ucts would not exist. However, this result indicates 

the conditions that should avoided. 


Sulfuric Acid 


might anticipated, the cupronickels resist 
sulfuric acid very well. Some pertinent data have 
been included already the tables that refer 
petroleum refinery services. Some additional informa- 
tion covering simple sulfuric acid solutions and this 
acid and its salts encountered industrial proc- 
esses has been assembled Table 13. the 
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with copper and other copper base alloys, corrosion 
accelerated aeration and the presence other 
oxidizing agents and best performance secured 
under reducing conditions. 


Halogens And Halogen Compounds 


limited amount data the behavior 
cupronickels halogens and their compounds— 
other than brines covered Table 6—have been 
assembled Table 14. 


Paper Stock Suspensions 


There has been considerable interest the use 
cupronickel alloys the form centrifugal castings 
for perforated rolls Fourdrinier paper machines. 
The desired advantages were greater strength and 
especially stiffness rigidity due the higher 
modulus elasticity the nickel alloys com- 
pared with the bronzes ordinarily used. high re- 
sistance corrosion and erosion also required. 
Data pertinent this latter feature have been as- 
sembled Table 15. 
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DISCUSSION 


Question John Naschke, Humble Oil Refin- 
ing Co., Houston: 

What maximum tolerable concentration, parts 

ammonia per million parts water practical con- 

tact with Admiralty Brass and contact with 80/20 

cupronickel 


Question Howard Bennett, Socony Vacuum 

Oil Co., Inc., Paulsboro, J.: 

environment such boiler feedwater, what 
ppm the corrosion rates brasses and copper- 
nickel alloys? 

The amount ammonia that can tolerated 
without excessive corrosion copper and brasses 
influenced principally the amount oxygen that 
may present with the ammonia and the tem- 
perature the condensate which the ammonia 
would exist. the absence oxygen some have 
suggested that the tolerable concentration about 
ppm while others have indicated that the 
should not exceed about 9.6, the petroleum in- 
dustry where ammonia has been used neutralizing 
the acidity reduce corrosion iron the critical 
range the condensate has been indicated 
being around 8.5. There are data the paper 
which should indicate considerable advantage the 
copper-nickel alloys over the brasses resisting 
attack wet ammonia vapors. These alloys can, 
therefore, considered more reliable than the 
brasses where there danger service en- 
countering what might called excessive amounts 
ammonia. 


Questions Orman Fisher, Monsanto Chemical 
Co., St. Louis: 

Describe briefly the laboratory apparatus and 

methods used for studying the effects velocity 

upon corrosion rates? How the results correlate 

with field data? 


description the technique regularly used for studying 
the abilities materials resist erosion sea water may 
Methods for Studying the Behavior Alloys Sea Water 
High Velocity” which was published Metaux Corro- 
sion, 23, No. 274, 147 (1948). The results these erosion 
tests carried out under circumstances appropriate the 
service encountered are quite consistent with service 
behavior. least they provide reliable basis for choosing 
the proper compositions alloys for particular service al- 
though good deal discretion and experience are required 
using the laboratory data estimate the actual life 
material service. 

Question Paul Gegner, Columbia-Southern Chemical 

Corp., Barberton, Ohio: 

Please comment the effects small amounts iron 
the corrosion resistance copper alloys. 

Iron included the 90/10 and 70/30 cupronickel alloys 
primarily for the purpose improving their resistance 
impingement attack and other forms erosion salt water. 
These effects have been discussed detail several papers 
including those References and this paper. The iron 
exists these alloys solid solution and does not appear 
have any considerable effect the resistance corrosion 
acids and alkalies. the case with salt water, the improved 
erosion resistance can expected extend other brines 
and neutral and alkaline salt solutions. 

Materials used for specimens the several corrosion tests 
from which data were reported the paper were commercial 
alloys which contain the usual amounts iron, mentioned 
the paper. 
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INE CURRENTS unknown source varying 
from high amperes one direction 
the same value the opposite direction within 
minutes have been measured and recorded the 24- 
inch trunk line the Trans-Mountain Oil Pipe Line 
Company. Since the line currents were almost 
constantly fluctuating was necessary average 
ment desired accuracy during the coating con- 
ductance surveys. 

Pipe-to-soil potentials referred copper-copper 
sulfate half cell points along the pipe 
line varied between 1.9 volts negative and 1.5 volts 
positive. variation much volts was noted 
one half minute. The line current oscillations 
during certain periods were violent enough cause 
needle vibration and rapid that distinction 
could made between the continued line current 
changes and the changes caused making and 
breaking the cathodic protection test current. 

The entire pipe line coal tar coated with glass 
innerwrap and asbestos felt outerwrap, Insulating 
flanges are installed both sides all pump sta- 
tions and intermediate scraper traps. The effects 
stray currents have been noted all along the 718- 
mile pipe line between Edmonton, Alberta and Van- 
couver, British Columbia and were found more 
severe the remote mountain regions. Throughout 
the mountain areas soil resistivity generally very 
high. Resistivities have been measured exceeding 
million ohms per cubic centimeter and over distances 
mile more soil resistivities exceed one million 
and 100,000 ohms per cubic centimeter many points. 
However, resistivities below 1000 and low 150 
ohms per cubic centimeter have been measured. 

The stray currents were always present during 
10-week period continuous surveying over 380- 
mile section which was completely tested. weld- 
ing machines were operating the line during the 
test period. There are electric railways, electric 
operated mines other similar sources stray 
current within what would considered interfering 
range the pipe line. The general character the 
fluctuations was more erratic than those originating 
from any previously encountered stray current 
these current fluctuations, future surveys will 
cathodic protection system fully effective. 

Currents similar nature but considerable less 
severity and magnitude (up amperes) have been 
measured other Canadian pipe and pipe 
lines Texas, Oklahoma, and Missouri.* was 
found these instances that insulating flanges and 


*% Submitted for publication March 6, 1954. 
*Trans-Mountain Oil Pipe Line Co., Vancouver, B, C. 
**Shell Pipe Line Corp., Houston, Texas. 


Extrinsic Line Current Fluctuations 
Seriously Restrict Progress 


Coating Conductance Surveys Large Trunk Line« 


Abstract 


Line currents unknown origin fluctuating much 
amperes upstream and downstream directions 
necessitated averaging from measurements 
get one desired accuracy during coating con- 
ductance surveys Trans-Mountain Oil Pipe Line 
Company’s pipe line. The author postulates these 
currents may the same nature those ob- 
served other Canadian pipe lines and lines 
Texas, Oklahoma and Missouri, well 
power systems Canada and the United States. 
They are popularly attributed sun spots, but may 
due also large adjacent bodies ore. The 
currents make extremely difficult for engineers 
make reliable electrolysis surveys tests 
cathodic protection systems. 


cathodic protection would effectively arrest the dis- 
charge such currents. the line being discussed, 
however, the maximum cathodic protection load per- 
missible still allowed pipe-to-soil potential “swing 
positive” 0.25 volts copper-copper sulfate 
half cell certain locations. 

Similar phenomena also have been encountered 
electric power system operators throughout the 
United States and Canada. Attention was first 
directed this subject power systems when the 
operation transformer banks and communication 
services were simultaneously affected widely 
separated points. Investigation disclosed that peculiar 
direct currents were continuously flowing through 
the transmission network between remote system 
groundings. Currents with magnitudes amperes 
more have been registered Ontario transmission 
lines and such fluctuations have been abrupt and 
violent over periods several hours. These 
turbances were proved due high intensity 
magnetic storms which are popularly attributed 
The nature the stray currents 
similar the effects encountered the trunk line 
being discussed except that comparatively quiet 
periods are relatively short duration and the stray 
currents preclude accuracy any measurements 
pose novel electrolysis problem. 

suggested that these currents 
have their origin the solar activity responsible for 
magnetic and auroral disturbances. Some thought 
being given the possibility that the large 
ties mineral ores known present the get 
eral area are causing this phenomena due earth 
movements. These explanations are only conjectures 
however. Any ideas and accounts similar 
ences from others engaged the corrosion field wil 
welcomed and investigated. 


References 
Extraneous Currents Noted Large Transmission 
Line System. Allison and William 
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Internal Corrosion Domestic 
Fuel Oil Tanks* 


NTERNAL CORROSION the small tanks 

which heating oil stored homes has been 
minor problem for number years. These tanks 
are made relatively thin steel and moderate 
amount corrosion can result perforation. 
most instances the tanks have lasted years. 
When perforation occurred, the condition the tank 
usually was such that complete replacement was re- 
quired. Since World War the problem has become 
more serious. This was due, part, the greatly in- 
creased number oil burner installations and, 
part, the increase failure frequency experienced 
several Although the number failures 
was small relative the large number installa- 
tions, was sufficient concern retail fuel 
oil suppliers, tank manufacturers and oil companies. 
This paper presents results investigation which 
led understanding the principal factors in- 
volved this type corrosion and inhibition 
treatment that has proved effective large scale use. 


Field Investigation 


The tanks are fabricated from gauge sheet 
steel, have welded seams and have capacities 275 
gallons. Generally, protective coatings are applied 
the internal surface the tanks and there 
treatment (sandblasting, pickling) the steel before 
after fabrication. Tanks are not usually subject 
significant external corrosion they are installed 
generally sheltered locations above ground, al- 
though some installations tanks are buried. 

the start this investigation inspections were 
made number fuel oil tank installations where 
corrosion had become problem. few tank failures 


were found have occurred short time 
one year, corresponding penetration rate 


mils per year. significant number failures oc- 
cured tanks less than five years old. 

All tank failures investigated occured the bot- 
tom the tank within area about one foot wide 
and extending the length the tank. This area cor- 


the location bottom water layer. 


Examination samples steel cut from the bottoms 
failed tanks revealed that corrosion took the form 


localized pitting, with only moderate general cor- 


(see Figure 1). Metallurgical examination 
these sections showed local variations micro- 


Structure the pitted areas. Microstructure the 
steel used for the tanks was consistent with normal 


metallurgical practice. Subsequent laboratory tests 


| *A paper presented at the Tenth Annual Conference and Exhibition, 


National Association of Corrosion Engineers, Kansas City, Mo., 
March 15-19, 1954. 
*Shell Development Company, Emeryville, Cal. 


Abstract 


Failure domestic fuel oil tanks perforation 
the bottom result internal corrosion has been 
troublesome problem the oil industry. Field in- 
vestigation indicated the primary cause corrosion 
the presence small amounts water the 
tanks but did not provide satisfactory explanation 
for the rapid localized attack that would spo- 
radically. Laboratory data are presented which show 
that very rapid penetration can result from localiza- 
tion the rusting action water imperfect coat- 
ings are present the surface the steel. Ex- 
amples such imperfect coatings are mill scale with 
breaks the scale, thin sludge deposits and dirt 
collected the bottom the tank. There was 
indication that the fuel oil was contributing any cor- 
rosion accelerating acidic constituents. 

Addition alkaline sodium nitrite mixture 
the individual tanks has been proved effec- 
tive means preventing these corrosion failures. 
Supporting laboratory data are presented. 


Figure 1—Corroded section from bottom domestic fuel oil tank. 
Section shown inches wide. 


TABLE 1—Analysis Corrosion Product 
From Corroded Sections Domestic Fuel Oil Tanks 
Corrosion product scraped from bottom section of a typical corroded domestic 
fuel oil tank. 


By Analysis Percent W| Calculated Values \Percent w 


Iron, Total... . 
Ferrous Iron. 
Sulfur, Total. . 


Carbonate 
Carbon, Total 
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Figure 2—Typical attack occurring with fuel oil plus sea water con- 
tact with clean steel. Test conditions Table 


TABLE 2—Corrosion Steel Various Hydrocarbons 
Plus Sea Water 


Conditions: One 2.5 x 2.0 x 0.05-inch cold-rolled low-carbon steel sandblasted 
specimen with 2 small depressions (ca. 34-inch diameter, 46-inch deep) formed 
in the surface by cold pressing. Immersed in 100 ml hydrocarbon contained 
in a 3-inch crystallizing dish. After 4 hours ca. 0.2 ml synthetic sea water 
(SSW)* added to each depression. Air atmosphere. Stagnant. Room temper- 
ature. Stored away from light. Duration, 52 weeks. 


a Made up using formula of 


Navy Specification 47820. Stock Solution 


110. g. 
Dilute to 1 liter with tap water. Dilute to 1 liter with distilled 
water. 


Maximum Pit | Gum Observed 


HYDROCARBON Depth, Mils | at End of Test 
Cetane..... 15 | Light yellow gum 
Light white oil 1 None 
No. 2 fuel oil 13 | Light brown gum 


showed that there were great differences cor- 
rosion resistance among several samples tank steel 
similar results were obtained with laboratory stock 
cold-rolled low-carbon steel. seemed unlikely 
that the type steel used was significant factor. 

Analysis was made several samples solid ma- 
terial removed from corroded areas tank bottoms 
such that shown Figure The various samples 
were found similar composition and con- 
sist mainly organic materials and iron oxide. 
typical analysis given Table appreciable 
amounts sulfur compounds were found. was 
concluded that the corrosion product was primarily 
iron rust and the main corrosion reaction was that 
the ordinary rusting steel. 

Analysis oil samples from failed tanks yielded 
significant information. Sulfur content was low, 
acidity ranged from milli-equivalents per liter 
and peroxide content from 0.6 
per liter. There was apparent corre- 
lation between refinery source fuel oil and occur- 
rence tank failures. 

determine the extent and severity water 
contamination, bottom fluid samples were taken from 
number customer’s tanks one city the At- 
lantic Coast. all cases the amount water found 
was very small. The largest water sample obtained 
was less than pint. many cases measurable 
amount water was recovered. Analysis water 


samples from several cities gave values from 
and chloride contents ranging from 0.08 
percent. High chloride values reflect 
sea water. 

Traces oxygen-containing water would 
ent normally the tanks due condensation from 
the air and oil owing temperature changes. 
tion, slight amount entrained water contamina- 
tion could expected owing multiple transfers 
the oil. installations near the coast where de- 
liveries are made tankers, some sea water contam- 
ination might occur 

The conclusion from the field investigation was 
that corrosion was caused traces water the 
fuel oil tanks. There was indication that the fuel 
oil was contributing any corrosion accelerating acidic 
constituents. However, there was immediate sat- 
isfactory explanation for the severe localized 
sion that would occur occasionally. The laboratory 
investigation, described below, provided explana- 
tion for this effect and also established the suitability 
inhibitor treatment involving use sodium 
nitrite. 


Laboratory Test Procedure 

The following simple laboratory test simulating 
tank bottom conditions was devised determine the 
influence number variables corrosion and 
evaluate preventive methods. 

The specimen consisted 2.0 2.5 0.06-inch 
plate cold-rolled low-carbon steel (0.06 0.28 Mn, 
0.05 0.015 0.01 Si) with one two small de- 
pressions (ca 34-inch diameter and 1/16-inch deep) 
formed the surface cold pressing. These de- 
pressions served hold water drops place. The 
specimen was immersed horizontally 100 
No, fuel oil contained 3-inch crystallizing dish. 
After several hours drops water were placed 
the surface. Synthetic sea water was used most 
cases order give severe test condition. The 
test containers were stored room temperature 
degrees the dark. The duration the test 
varied from one week one year. the end the 
test the specimens were removed and inspected for 
rust and sludge formation. The corrosion 
was removed and the corrosion rate determined from 
pit depth measurements. Since the pitting observed 
often was quite erratic, tests with several specimens 
were required. 


Effects Fuel Oil Properties 


simple test simulating the most obvious 
rosion factors involved, i.e., test which 
steel was immersed fuel oil and drops sea 
placed the surface, only moderate attack occurred 
under the water drop one week tests. 
tests conducted for increasingly longer periods 
time, pitting was observed frequently. some 
the pitting was severe pit depth mils was 
obtained week test), but test results 
erratic, with wide variations pitting rate being 
observed. Typical examples the pitting obtained 
such tests are shown Figure 

attempt was made correlate corrosion 
tained laboratory tests various fuel oil samples 
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TABLE Breaks Surface Coatings 
Corrosion Steel Sea Water 


Conditions: One 2.5 x 2.0 x 0.05-inch flat sandblasted low-carbon steel specimen. 
One 0.03 x 0.25-inch hole abraded through applied coating to bare metal 
surface at center of specimen, or in center of depression. Specimen placed 
horizontal position bottom 3-inch crystallizing dish. Stagnant. 
Room temperature. Stored away from light. Duration, as listed. 


Application Coatings: 
Mill Scale: Specimen heated 6 hours at 1000 degrees F. 
Petrolatum: Thin layer wiped on. 
Wax: Microcrystalline wax (melting point 150 degrees F); thin coat brushed 
on hot specimen. 
Sludge: Specimen immersed in fuel oil and stored for 1 year exposed to 
light. A sludge layer about 0.01-inch thick deposited on the surface. 
Lacquer: Single coat of lacquer, cutback 50 percent with acetone, brushed 
on specimen. 
Paint: White paint diluted 80 percent with linseed oil; thin layer wiped on. 
Test A. One 34-inch diameter shallow (ca. ‘e-inch) depression formed in center 
of specimen by cold pressing before applying coating. Specimen immersed 
in 100 ml fuel oil. After 4 hours 1.5 ml synthetic sea water placed over hole 
in one large drop. 
Test Edges and back specimen coated with wax and covered with Bitu- 
plastic No. 22 (water-base coal tar paint) after coating applied. Specimens 
immersed in 100 ml synthetic sea water. 


| 

| 

| Test A TEST B SSW 

Fuel Oil Alone 

| Plus SSW 
COATING 2 Weeks 2 Weeks 70 Weeks 
Sludge deposited from fuel oil. 3 rere 

Mill scale plus petrolatum.......... | a 4 238 
| Perforated 


* Coating had deteriorated badly at end of test. 
> Mill scale completely gone at end of test. 
¢ Specimens shown in Figure 4. 


Before 


with analytical properties (perox- 
Test 


ide content, acidity and gum con- 
tent) with source fuel oil. 
significant correlation was ob- 
tained. Addition either organic 
peroxide organic acidity fuel 
oil samples resulted increase 
corrosion. 

determine the pitting noted 
above was characteristic hydro- 
carbon liquids, was peculiar 
distillate fuel oil, series tests 
varying duration was made with 
included n-heptane, kerosene, 
cetane and white oil addition 
No. fuel oil. Results tests one 
year duration are given Table 
data from tests shorter duration 
Were similar qualitatively these. 
Pitting was observed with cetane 
and fuel oil, but not with n-heptane, 
kerosene white oil. was con- 
sidered significant that appreciable 
sludge deposits were noted the 
steel surface only those tests 
pitting occurred. view 
the tests with various coatings 
described below, seems reason- 
able conclude that severe pitting 
observed with fuel oil plus water 
contact with clean steel 
moted sludge deposition from 
the fuel 


After 

Test 
(Specimens 
Rinsed 
Water) 


After 

Test 
(Specimens 
Cleaned and 
Wax Coating 
Removed) 
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Figure 3—Typical attack occurring with mill scale coated specimens ex- 
posed fuel oil plus sea water. Test conditions Table (Test A). 


1/32 bare spot abraded mill scale center coating 
start test. 
Mill Scale 


plus 
Wax Coating 


Wax Coating 


Figure 4—Effect holes permeable coatings corrosion steel 

sea water. Test conditions Table (Test B). Duration, weeks. 

Back and edges specimens coated with wax plus water-base coal 
tar paint. 


i 

: 


Influence Imperfect Coatings 

That severe localized attack steel can occur 
breaks mill scale coating well known. This 
attributed the fact that mill scale electrical 
conductor and cathodic steel; thus the exposed 
metal becomes anodic and, owing the large ca- 
thodic area, suffers pronounced localized corrosion. 
This effect was duplicated the laboratory ex- 
posing mill scale coated steel specimens sea water 
and fuel oil. The mill scale coated specimen was pre- 
pared heating the specimen for six hours 1000 
degrees small bare spot was abraded the 
coating prior test. one-week test, pits 
mils deep were measured (corresponding cor- 
rosion rate 880 mils per year) compared the 
non-localized etching type attack (<25 mils per 
year) that took place when mill scale was present. 
some cases the entire bare spot was corroded 
severely; others scattered pitting was observed 
within this area, Typical specimens from such tests 
are shown Figure 

Additional tests were made determine similar 
effects could obtained with other types coat- 
ings. was found that this effect could occur with 


almost any semi-permeable coating providing small 


area steel was exposed. Coatings which showed 
this effect included paraffin wax, petrolatum, lacquer, 
paint, and sludge deposited from fuel oil (see Table 
3). some these tests (e.g., with petrolatum and 
wax coatings) was necessary use specimens im- 
mersed sea water with fuel oil present order 
avoid solution the coating. 2-week tests, 
localized pits deep mils (corrosion rate 
290 mils per year) were obtained with imperfectly 
coated specimens. 70-week test, one specimen 
was perforated, corresponding corrosion rate 
greater than mils per year (see Figure 4). these 
two cases, the coating used was wax mill scale. 
would reasonable expect that coating 


TABLE 4—Effect Solid Particles 
Corrosion Steel Fuel Oil Plus Sea Water 


Conditions: Test procedure as described in Table 2. Duration, as listed. 
Approximately 25 mg solid material added to each depression when sea water 
was added. 


TABLE 5—Effect Water Composition 
Corrosion Steel Fuel Oil 


Conditions: Mill scale test procedure described in Table 3 (Test A). Duration 


1 week. 

Maximum Pit 
WATER Depth, mils* 
100 percent distilled water (DW)...............00000000ee 0,0 
99.96 percent DW plus .04 percent SSW (0.0008 percent CI~)} rT 
99.6 percent DW plus 0.4 percent SSW (0.008 percent CI-). . 9,3 
95.7 percent DW plus 4.3 percent SSW (0.08 percent CI>). . 14, 8, 5 
100 percent synthetic sea water (SSW) (1.85 percent ClI-)....| 17, 6, 4 
Water from customer tank (0.08 percent CI-).............. | 3 
Water from customer tank (0.8 percent Cl-)... 10 


*Each value given represents an individual test. 
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sludge deposited from fuel oil could give 
results. The sustained corrosion rates obtained 
these various tests are the same magnitude 


those observed actual tank installations. The less 


severe pitting observed prolonged tests with coat. 
ings other than wax over mill scale was attributed 
part the gradual breakdown the coating 
which provided larger anodic area, thus decreasing 
the intensity attack the initial bare spot. 


The essential requirement for this localized 
sion appears that the coating permeable 
oxygen and water that the underlying metal can 
become cathodic the exposed This mechan. 
ism was supported the observation that water 
under blisters formed the coatings was strongly 
alkaline. Further tests showed that increasing the 
thickness coating, and thus descreasing its per- 
meability water and oxygen, reduced the intensity 
the pitting markedly. Pitting large bare spot 
was less severe than small one. The intensity 
pitting was reduced when several bare spots 
curred the same area. This mechanism agree- 
ment with that proposed recently 
explain the effect corrosion the breakdown 
protective coatings for steel. 

Confirmation this mechanism was obtained ina 
simple beaker test which measurements were 
the potentials developed sea water, between 
clean steel coupled steel coated with wax mill 
area ratio 10, respectively (Figure 
After minutes the mill scaled steel was 185 
volts cathodic with respect the bare steel electrode. 
When the test was terminated after days, the po- 
tential had decreased millivolts. This reduction 
attributed gradual breakdown the mill scale 
coating. After one day the potential the wax 
steel rose about 125 millivolts (also cathodic with 


respect the bare electrode) and remained 


level for days when the experiment was 
nated. Here the delay attainment high 
thodic potential attributed the time required for 
permeation the wax coating air and water. 


Solid particles such sand, clay, and petroleum 


coke, when present the surface the 


exposed fuel oil and sea water, also increased 
calized attack (Table 4). differential aeration me- 
chanism was probably involved here also. 


Influence Water Composition 

Comparative tests (Table were made with 
ous water samples including samples from custom 
ers’ tanks and synthetic samples varying 
ion content obtained diluting synthetic sea 
Severe localized attack was obtained with mill 
specimens exposed the field samples and 
synthetic samples which contained little 0.000 
percent chloride ion. would appear that any 
having appreciable conductivity could give rise 
pronounced localized attack. 


Influence Fuel Oil Additives 
recent years, surface active compounds 
been added No. fuel oil reduce 
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during storage solid particles which would cause 
plugging difficulties oil burner jets and screens. 
Corrosion tests the various types mentioned above 
were made with and without such additives present. 
direct effect localized corrosion was observed. 
conceivable, however, that such additives could 
have indirect effect two ways. one, the polar 
additive might tend increase the quantity and sta- 
bility emulsions small amounts water oil, 
the water subsequently separating out the con- 
sumer’s tank. The additive might also affect the type 
and quantity sludge deposited the tank, 
detergent action the additive might prevent depo- 
sition thick protective layer sludge the 
bottom the tank. 


Influence Age Tank 

The various laboratory results described above 
provide explanation for the phenomenon observed 
areas that newer tanks apparently were suf- 
fering higher frequency leaks than older tanks. 
During the early life tank, conditions for rapid 
local attack may exist owing the presence 
fairly intact mill scale coating plus irregular thin 
deposit sludge; subsequently, conditions for local 
attack become less favorable the mill scale at- 
tacked and the sludge coating increases thickness. 


Preventive Methods 


Since the essential corrosion reaction that 
the rusting steel substantially neutral water, 
consideration was given preventive methods nor- 
mally employed such Protective coat- 
ings appeared impractical for protecting old 
tanks use and would rather costly for new 
Removal water from the tanks preven- 
tive measure, e.g., installing bottom drain valve, 
seemed hopeless since only traces water were re- 
quired cause corrosion and practical water re- 
moval method would expected completely 
Attention was centered inhibition the 
most practicable preventive measure. Use oil- 
soluble inhibitors did not appear promising view 
the low concentration that could added eco- 
nomically such low priced product fuel oil 
and the difficulty achieving inhibition such 
means under stagnant conditions. Laboratory tests 
few the more effective oil-soluble rust pre- 
additives confirmed this view. The obvious 
answer then was use water-soluble inhibitor 
which could added simple manner each 

Comparisons the effectiveness various common 
inhibitors were made tests described 
Figure For convenience, and because repre- 
sented severe test condition, these comparisons 
Were made using mill scale coated specimens exposed 
for one week fuel oil plus sea water, the sea water 
containing varying concentrations the inhibitors 
being evaluated. The criterion for passing this test 
the complete absence rust the end the 
test. The most effective inhibitor tested was alkaline 
sodium nitrite, which gave complete protection from 
both general and local attack concentration 
0.25 percent. Sodium nitrite alone required concen- 
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Wax Coating 


Potential, mv 


Mill Scale Coating 


Both Coated Electrodes Cathodic to Bare Steel 


Time, days 


Figure 5—Potential coated steel bare steel sea water. Test con- 

ditions: One 0.05 2.0 2.5-inch sandblasted low-carbon steel specimen 

completely coated with wax mill scale (Table coupled one 0.05 

0.25 2.0-inch ground specimen the same steel. Both immersed 

synthetic sea water. Open circuit potential reading taken daily 
potentiometer. 


NaNO, 


NaNO, Plus 


NaNO, Plus 


Na,C r207 


Plus 


Borax 


0.5 1.0 2.0 
Concentration g/100 


Ratio 3:1 Listed according NaNO, 
concentration 


Figure water soluble inhibitors the corrosion steel 
fuel oil plus sea water. 


tration 1.0 percent. The effectiveness alkaline 
sodium nitrite was confirmed this and other types 
laboratory tests, e.g., the test with clean steel plus 
sand deposit, for test durations long one year. 
the one week mill scale test, sodium dichromate 
was ineffective the concentrations tested. Sodium 
chromate and alkaline sodium chromate were much 
less effective than sodium nitrite, requiring concen- 
tration percent give complete protection. Al- 
kaline compounds alone such sodium carbonate, 
disodium phosphate, trisodium phosphate, and borax 
were not effective the alkaline sodium nitrite 
the one week tests. addition, considered that 
their usefulness would limited the possibility 
neutralization carbon dioxide during long term 
storage. 

view the excellent results gave the labo- 
ratory, alkaline sodium nitrite was subjected ex- 
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tensive field testing. one large marketing area the 
mixture sodium nitrite and alkaline buffer, both 
powder form, was introduced into each individual 
tank four ounce dose, the powder being dumped 
into the fill line just prior oil delivery. The 
effect was dramatic. percent reduction tank 
leakage was reported from that area the following 
year. Apparently, the inhibitor was effective stop- 
ping further corrosion many tanks which were 
badly corroded the time treatment. Subsequent 
analyses tank bottom samples have indicated that 
effective concentrations inhibitor are maintained 
for several years following single treatment. The 
sodium nitrite concentration water, obtained from 
typical tanks one year after treatment was initiated, 
present over 50,000 tanks have been treated 
this manner, and results have been highly successful. 


Presence traces water was found the 
primary cause corrosion experienced domestic 
fuel oil tanks. essential requirement for the severe 
attack observed was shown imperfect coat- 
ing the surface the steel that small exposed 
areas steel could become the anodes for exten- 
sive cathode, with resultant pitting action. Breaks 
the original mill scale coating, incomplete coat- 
ing sludge deposits from the fuel oil could act 
this way. The presence dirt the bottom the 
tank would also serve increase pitting attack. Sat- 
isfactory inhibition the attack was obtained 
addition alkaline sodium nitrite mixture in- 
dividual tanks. 
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DISCUSSION 
Questions LaQue, International Nickel Co., 
Inc., New York: 
What the probable mechanism which the 
coating wax aggravated the cathodic effect mill 
scale? Why not deal with the problem 
ing the mill scale the first place? 


Replies Wieland: 
most the tests lasting longer than few 
weeks the mill scale coating was attacked resulting 
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larger anodic area that the severity corto. 


sion the hole was reduced. Wax acted semi. 


permeable protective coating for the mill scale limit. 
ing corrosion the original area the hole. This 
caused the severe pitting attack. 

Though removal the mill scale coating from 
the steel surfaces the tank would prevent many 
the failures new tanks, this would not 
pletely effective solution the problem was 
found that pitting attack could occur the absence 
mill scale. For example, discontinuous sludge 
posits the tank bottoms could act semi- 
permeable coatings and accelerate pitting corrosion, 


Question Kenneth Barker, Ashland Oil Re. 
fining Co., Ashland, 

What concentrations oil soluble and water soluble 

corrosion inhibitors were used? 


Reply Wieland: 

Oil soluble inhibitors were tested concentrations 
1000 ppm the oil phase. Water soluble in- 
hibitors were tested 1000 50,000 ppm the 


water phase. 


Question James Dwyer, Jr., Gulf Oil Corp, 
Port Arthur, Texas: 

speaking fuel oil, you mean residual fuel oil 

distillate furnace oil? 


Reply Wieland: 
The fuel oil referred this paper was distillate 
furnace oil. 


Discussion Frank Speller, Consultant, Pitts- 
burgh, Pa.: 
Last year few cases severe corrosion 
fuel oil tanks came attention. These tanks 
were .07 inch thick and were pitted through within 
two years along strip about inches wide inside 
the bottom where water collected. The pitting 
curred breaks the mill scale and was naturally 
rapid because the high cathode/anode ratio area 
One family had similar experience another 
locality and lost 250 gallons oil the basement 
floor. The primary causes are evidently water and 
dissolved oxygen. view the great hazard some 
regulation and remedy obviously needed. The 
choice would probably governed the cost, and 
might include: Thicker walls and removal 
scale; suitable inhibitors; suitable coatings 
scale free surface. Fuel oil said not produce any 
corrosion problems, rule, pipe lines tankers 
where the oil agitated. However, oil soluble 
hibitor may give the surest protection from the 
finery all through the system. 
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Inhibitor Evaluation the Pearson Null 


BARTON CROSS and NORMAN HACKERMAN 


Introduction 
OOD, RAPID METHODS for evaluating cor- 
rosion inhibitors are not yet available. sys- 
tems where the electrochemical mechanism cor- 
rosion may presumed operate, has been 
customary measure the change some electrical 
property the system result inhibitive ad- 
dition. Commonly, change corrosion potential has 
been the criterion. However, this quantity alone 
local cell current the full self-polarization diagram 
needed. Methods for getting such quantities are 
difficult are restricted few special 
Pearson® considered that changes taking place 
local electrodes corrosion couple were largely 
explainable terms resistance changes and de- 
vised system for measuring such changes. His 
bridge capable obtaining anode and cathode 
polarization curves with applied current well 
“film resistances” each electrode. 

the principal effect inhibitors provide 
barrier the metal surface and the barrier inter- 
feres with current flow, then the net result intro- 
duction ohmic resistance.* The Pearson null 
bridge suited measuring such resistance changes 
occur, particularly since capable determining 
these values separately for anodes and cathodes. 

Although the bridge was already being studied 
elsewhere for the purpose indicated above, was 
decided carry this investigation because the 
procedure’s potential usefulness. Materials were 
chosen for which mechanisms postulated the basis 
other methods were acceptable most workers 
the field. Interpretation results given the 
bridge are compared directly the generally ac- 
cepted postulated mechanism. 
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technical organizations and author many 
publications corrosion. sought after speaker 
corrosion subjects, has been chairman 
the NACE Education Committee for several 
years, member the association’s board 
directors and officer other technical or- 
ganizations. 


Abstract 

Pearson null bridge was built order de- 
termine its usefulness the evaluation corrosion 
inhibitors. Eight compounds and three commercial 
inhibitors were tested using steel aqueous sodium 
sulfate solution the corrosion The ma- 
terials used had all been studied various other 
means, thereby permitting comparison previous 
results with those obtained this method. 
estimate, this procedure gave about percent cor- 
relation with other methods, far inhibiting 
mechanisms are concerned. This the basis 
qualitative classification only. quantitative tool, 
the bridge its present form appears con- 
siderably less useful. 


Experimental 


the anodic cell current and the cathodic cell 
current. The local action current given 


The Bridge 


The original version® modified was 


used essentially unchanged. Such modifications 
were made were increase stability the circuit 

and the measured corrosion potential, 

peration the bridge may better understood 

shown metal partially coated with porous 1(- 

scale. Potentials the anode and cathode are given 
and respectively, the film resistance, 

A paper presented at a meeting of South Central Region, National 

Association of Corrosion Engineers, Tulsa, Okla., October 7-9, 1953. h Re 

‘The authors do not necessarily subscribe to this as the only way of —— L=h —I oss (4 
accounting for the observed effects. To it must be added the very good 

possibility of an actual deactivation of the surface atoms in the metal 

by adsorbed inhibitor. As a matter of fact, the non-linearity of ex- R 

polarization diagrams evidence that Ohm’s law not and 
the only factor. 
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Null Meter 


Null Mefer 


0.01 pfd 


Figure 1—Sketch the corroding metal and the bridge (based 
Figure reference 5). 


The whole cell may sectionized the bound- 
aries: electrode-film, film-adjacent electrolyte, 
adjacent electrolyte-main electrolyte, main 
electrolyte-calomel half cell main electrolyte- 
calomel half cell main electrolyte-input elec- 
Potentials and drops each segment 
shown are measured separately using and 
circuits with the bridge. 

necessary use special precautions mak- 
ing measurements because two currents 
flow the corrosion cell: the applied current be- 
tween test and input electrodes, and the local action 
current. The latter assumed normal the 
surface, since resistance the electrolyte much 
greater than that the metal. The calomel half cells 
must located outside the path the local action 
current. 

Direct and alternating currents are applied be- 
tween the test electrode and input electrode, with 
part the current by-passed through the resistance 
bridge, from the calomel cell, Total potential 
between electrode and half cell made 
drop through the electrolyte, drop the 
potential The latter that part the measured 
potential which not accounted for half cell 
potentials and drops. 

null point found first applying 1000 cps 
between electrodes. With bridge adjusted for 
the null point, drop the electrolyte from 
jhe bridge resistance. This setting automatically 
removes electrolyte resistance from the potential 
readings that when applied, the observed 
potential includes only film resistance and polarized 
potential (contribution the calomel half cell re- 
maining constant). Thus the 
becomes independent the position the half cell, 
provided outside the boundary 

obtain the film resistance any polarization 
value the direct current decreased percent. 


NATIONAL ASSOCIATION CORROSION ENGINEERS 


corresponding voltage change indicated the 
null meter. When bridge readjusted and the 
null meter value transferred voltmeter the 
voltage remaining the difference 
the potential half cell and the polarized electrode 
potential corresponding the applied 

The following equations summarize this. these, 
the symbols not yet identified have the following 
significance: 


polarized potential test electrode 

applied DC; 

applied AC; 

and and bridge operating currents 
spectively 

solution resistance between and 


Using current, the potential observed the 
null meter is: 


Nac = IRs 
When bridge adjusted for the null 


This adjustment removes from consideration 
the circuit. 


Adding current, the potential observed the 
null meter is: 


When this reading the voltmeter 
cent, 


(10 


obtain bridge readjusted remove the 

resistive components and this negative value the 
null meter transferred voltmeter 

E=V—IAV/AI 


The value depends the resistance the 
electrolyte the pores the electrode, the film 
resistance and the local cell potentials. Although the 
potentials the local cells may affected the 
applied current, their potential change will 
proportionately smaller than the change 
their potentials are also determined other factors 
which are not affected current 

Therefore, since only small fraction the 
original current will even smaller. For 
reasonable approximation, may assumed 
AE, and therefore, from equation (10, 


AV/AI 


more complete analysis given the appendix 
Pearson’s original 
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Current supply for the bridge includes both 
generators and regulators. frequency 
oscillator and amplifier was used for the 
alternating current while the supply consisted 
45-volt cell and 4.5 volts dry cells which 
could switched into the circuit series. Ap- 
propriate potentiometers and switches along with 
microammeter gave the necessary control. Blocking 
chokes and condensers were included and 
circuits respectively separate them from one 
another. 

adjustable one megohm potentiometer served 
the bridge The potentials were observed 
amplifier and vacuum tube voltmeter. How- 
ever, the shunting effect the bridge does not per- 
mit obtaining accurate values directly from the volt- 
meter, auxiliary backing-out circuit and milli- 
voltmeter were used. separate amplifier and 
tube voltmeter were used read po- 
tentials. 


The Cell 


SAE 1020 sheet steel piece served the test 
electrode. was immersed beaker containing 
ml. percent water. This beaker 
was connected electrolytically second one 
U-tube filled with the same solution. The platinum 
input electrode was situated the second beaker. 
Saturated calomel electrode was the first beaker 
and was the second. Provision was made for 
stirring and for bubbling nitrogen through the solu- 
tion. All runs were made degrees degrees 


The bridge was too unstable permit using one 
blank run for all comparisons, Therefore, each in- 
hibited run was compared with blank run made im- 
mediately before with the identical system. 


Materials 


Distilled water was used throughout. 
ZnSO, and were used. Research grade di-n- 
butylamine, di-isobutylamine, isobutylamine and iso- 
propylamine were obtained from Research Labora- 
tories Division Eastman Kodak Co. Crystalline 
ethylene thiourea was purchased from Sharples 
Chemical Company. Practical grade thiourea was 
ordered from Eastman Kodak Co. Organic Chemi- 
cals Division. The commercial inhibitors were all 
nitrogen-containing, high molecular weight com- 
pounds, They included: A—a water soluble ternary 
amine B—an oil soluble nitrogen ring com- 
pound; C—a water soluble compound similar 

The steel was coated with water resistant lacquer 
leave area 7.8 cm? open one face. 
This section was abraded with 2/0 emery and then 
washed carefully remove all grit. 


Procedure 


brief summary the procedure for operation 
the bridge appropriate here, but only continued 
the instrument permits one become pro- 
its operation. 

null point first obtained with AC, then the 
desired applied. The amplifier set 


INHIBITOR EVALUATION THE PEARSON NULL BRIDGE 409 


Figure 2—Polarization and film resistance curves with isopropylamine. 
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Figure 3—Polarization and film resistance curves with isobutylamine: 
percent weight; percent weight. 
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Figure 4—Polarization and film resistance curves with di-n-butylamine. 


the desired sensitivity, noted milliammeter 
and maintained this sensitivity throughout the 
run. Application produces deflection 
the null meter which becomes steady after sev- 
eral seconds. Backing-out voltage then adjusted 
until the null indicator back its original posi- 
tion. Polarized potential read off the millivoltmeter 
series with the backing-out circuit. input 
then increased percent. After correcting for 
increased current, read from the null 
The latter calibrated against the millivolt- 
meter and used this way because deflection too 
small read the millivoltmeter directly. Both 
anodic and cathodic runs are made the same way. 
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Figure 8—Polarization and film resistance curves with ethylene 
Figure 5—Polarization and film resistance curves with Inhibitor 
percent weight; percent weight. 
10 12 10 86 6 4 2 © 20 40 60 80 100120 
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Figure 6—Polarization and film resistance curves with Inhibitor 120 


1000 600 400 ~200 ° -20 40 


Figure 7—Polarization and film resistance curves with thiourea: 
percent weight; percent weight. 


the present study inhibitor was then added and 


the runs repeated. Four runs were made for each Figure 10—Polarization and film resistance curves with 
inhibitor, anodic and cathodic blank plus 
anodic and cathodic run with inhibitor the 


system. Results 

Between 100 and 200 the potential became Typical data are plotted Figures through 10. 
steady quickly, but higher currents took longer Blank runs are drawn solid lines and results with 
reach this state. This contrary results cus- systems broken lines. The upper right 
tomarily obtained the more usual polarization ex- shows anodic polarization curves and the 


periments. some runs the potential reached left quadrant, cathodic polarization curves. 
rather high peak and then decreased substantially “film curves are 
the constant value. the upper left quadrant and analogous cathodic curves 
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the lower right. The ordinates are given milli- 
and the abscissas microamperes. 


all cases the only effect considered that 
the additive the slopes these curves. Since 
there considerable variation slope any one 
curve, only the effect used. 


Amines 


These have been said Mann,’ among others, 
effective because they adsorb cathodic areas 
and interfere with processes there. However, this 
postulate has been disputed who maintain 
that inherently inconsistent. Figures through 
(the di-isobutylamine results are not markedly dif- 
ferent and are not given) show that the slopes 
both anodic and cathodic polarization curves are 
inluenced the additives, the former larger 
extent. Furthermore, these results not give any 
clear cut relationship molecular geometry has 
been suggested determining factor 
solubility the inhibitor® and noteworthy that 
disubstituted amines are less soluble than mono- 
substituted amines. However, this alone insuffi- 
cient explain observed effects this and other 
studies. Additional factors such effect the 
organic radical electronegativity the functional 
group are considered 

general, higher inhibitor concentrations showed 
increasing polarizing effects might normally 
expected. This not always the case, since higher 
concentrations some inhibiting materials become 
activators, probably depolarizing 


Commercial Corrosion Inhibitors 


The ternary amine said cathodic in- 
hibitor also. this case, percent weight 
there was little cathodic effect, while some anodic 
polarization did occur (Figure With percent 
weight, significant cathodic polarization was found, 
likely that the material acted detergent, 
essence decontaminating the anodes. considerable 
amount froth formed during these experiments 
and cited support this view. Because this 
likely possibility, even more certain that the 
bridge viewed this material cathodic inhibitor. 

Inhibitor produced effect any the four 
curves, quite likely because its insolubility, since 
good inhibitive properties according other 
methods, when used oil phase. This points 
the fact that these materials not just form 
oil film since they could from suspension 
Some extent, even not well from solution. 

The water soluble inhibitor gave anodic effect 
only according Figure This what would 
the basis views held this labora- 
However, though the effect was reasonable 
the workers, quantitatively was much too 
small. 


Thiourea and Ethylene Thiourea 


The results with these materials are shown 
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Figures and respectively. Cavallaro and Bolog- 
found that this general class compound 
acted anodically and cathodically. this laboratory 
large number these compounds have been studied 
over extended concentration range and some were 
found effective activators under certain condi- 
tions. Both this effect and the inhibitory action 
shown were related chemical 

Thiourea showed anodic depolarization decreasing 
higher concentration and cathodic effect all. 
Ethylene thiourea showed depolarization both 
limbs the curve. The anodic depolarization might 
explained formation complex with iron 
which causes the metal potential become more 
negative. Complex formation with iron ion 
the surface and still the lattice may account for 
even greater changes toward more negative values. 
The cathodic depolarization comes about electro- 
chemical reduction the ethylene thiourea, postu- 
late supported the fact that hydrogen sulfide was 
produced. 

Results with the bridge for these two compounds, 
however, are not readily interpretable, and not 
seem fit too well some the present concepts 
their influence. 


Potassium Chromate 


Hoar and attribute the inhibitive effect 
this compound formation self-repairing mixed 
oxide film, suggest adsorption the anion 
the important initial factor. either event 
believed polarize anodes, although some cathodic 
effect also postulated the basis the adsorp- 
tion theory. Cathodic depolarization 
has also been reported. 

Polarization observed both anodic and 
cathodic curves Figure sharp increase 
polarization seems developing about 120 
the anodic curve. The cathodic curve shows 
more constant increase polarization with current 
increase. The plots show little effect 
the cathodic side, but increase the anodic side. 
Thus, this material checks satisfactorily except for 
extent the effect. 


Zinc Sulfate 


This compound was chosen good example 
purely cathodic inhibitor. Figure shows 
cathodic effect very strikingly, with effect anodi- 
cally. This cathodic effect was the largest observed 
throughout the work. There some thought that 
the material functions cathodically 
tating the hydroxide the cathode. this work 
whitish material was found the electrode after 
cathodic polarization higher current densities. 


The Film Resistance Curves 


and large. the curves were useful quantitatively 
would have been possible calculate the contribu- 
tion film resistance the polarized potential. 
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However, there nothing available here that permits 
drawing any conclusions this nature. 
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FEW years ago the oil industry encountered 
new materials problem, that rapid failure, 
cracking, high strength steel tubular goods and 
wellhead equipment deep high pressure sour gas 
and oil wells. Although the number fields involved 
initially was small, the importance the problem 
was recognized quickly the operating companies 
directly concerned, single tubing casing failure 
could lead costly work-over minimum and 
the loss well was always possibility. Failures 
occurred without warning and could happen with 
new materials within hours days after installing. 
Engineers were faced with the problem specifying 
materials for service for which reliable backlog 
experience had been accumulated, and for which 
the normally used materials appeared unacceptable. 
assist arriving early solutions this prob- 
lem, NACE Technical Unit Committee T-1G was 
organized 1950 make cooperative study the 
problem, the study include collecting experience 
information and promoting field testing gain addi- 
tional information. long range project the com- 
mittee sponsoring research Yale University 
under Professor Robertson the basic metal- 
lurgical factors involved. This research being 
funds supplied from industry both oper- 
ators and suppliers have contributed. 

This paper intended progress report this 
committee and will serve define the present status 
the sulfide corrosion cracking problem. Positive 
and detailed recommendations for preventing crack- 
ing failures cannot given this time. However, 
information has been obtained the two-year period 
since the committee’s initial progress was 
which indicates the general approach that can 
taken working out specific preventive measures. 
Successful experience with certain preventive measures 
has been reported operators, although the experi- 
ence date has been limited time and 
number wells involved. 


Scope Problem 
The type failure with which this report con- 
the failure cracking metal when ex- 
posed under tensile stress (internal external) 
hydrogen sulfide environment. Controversy 
whether such failures are form hydrogen em- 


*This report prepared by R. S. Treseder, Shell Development Co., 
Emeryville, Cal., chairman. 


Report Technical Unit Committee 1-G 
Sulfide Stress Corrosion Cracking* 


Sulfide Corrosion Cracking 
Oil Production Equipment 


Abstract 


Field experience with sulfide corrosion cracking 
production equipment, particularly tubing and casing, 
sour gas-condensate and high pressure sour oil 
wells summarized along with data from recent 
field tests. Preventive measures are described includ- 
ing selection materials with minimum susceptibil- 
ity cracking and use inhibitors. Laboratory and 
field test methods are reviewed. 

General status the sulfide corrosion cracking 
problem exists described and future problems 
involved very deep sour wells are considered. 


brittlement stress corrosion cracking some com- 
bination has not been Therefore, the ar- 
bitrary term corrosion cracking” has been 
selected the committee simplify discussion 
field experience such reported here. 

The sour oil and gas fields which sulfide cor- 
rosion cracking problem, and from which con- 
siderable operating experience has been gained, 
include Worland (Wyoming), Jumping Pound 
berta) and McKamie-Patton (Arkansas). Others 
which the problem present, but from which there 
only limited operating experience owing the 
fact that the fields are early stages development 
include Pincher Creek (Alberta), Okotoks (Alberta), 
Ginger (Texas), Tinsley (Mississippi) and Lacq 
(France). The natural question why the number 
fields involved relatively small comparison 
the large number sour fields. This can an- 
swered partly the observation that failures are en- 
countered primarily with high strength materials, 
e.g., API grade N-80 higher and, therefore, only 
deep wells, which there are limited number, are 
likely involved. addition, known now 


TABLE 1—Typical Well Characteristics Four Fields Where Sulfide 
Corrosion Cracking Problem 


GAS CONDENSATE OIL 
Pincher Jumping McKamie- 
Creek Pound Patton Worland 
TYPE | | 
Well dently, | 12,400. | 10,500 | 9,200 10,500. 
Wellhead pressure, shut-in, | 
Bottom hole temp., °F...... 188. 175. 230 142 
Wellhead temp., flowing, °F.. 96. 89. 165 | 85. 
Gas production, MMCF/D.. 15 5. 5 | 1.-5. 
Oil production, B/D........ | 300. 70. | 300. 100.-600. 
Water production, B/D..... } 7.5% 3. } <i. 0.-400. 
Gas analysis, percent HeS... 10. 3.5 6.5 30. 
percent COz2... 6. 6. | 3. 1.5 
| 
a After cement plugback from 12,700 to 12,400 feet. 


| 
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that well fluids vary severity promoting sulfide 
corrosion cracking that conditions every sour 
well may not conducive cracking. The latter 
point discussed greater detail The experi- 
ence Worland indicates that the problem exists 
crude oil wells well gas wells. 

Well characteristics several fields where sulfide 
corrosion cracking problem are summarized 


Table 


Factors Involved 


Whether not material fails due sulfide cor- 
rosion cracking depends the interaction three 
main factors: The relative susceptibility the ma- 
terial cracking, the severity the environment 
and the severity the mechanical stresses which 
subjected. For example, group specific 
materials were tested under the same nominal high 
stress conditions environment classified mild, 
only the most susceptible materials, e.g., very hard 
12% chromium steel hard nickel steel, would 
expected fail. the same series materials 
were exposed more severe environment, addi- 
tional materials, perhaps including steels meeting API 
grade N-80 specification, would fail. Conversely, 
series materials were exposed the same en- 
vironment, with variations made the magnitude 
tensile stress applied, differences would ob- 
served the minimum stress required produce 
cracking. tests the two types described 
above, i.e., tests under different environmental condi- 
tions tests different stress levels, that materials 
can classified susceptibility cracking. 

The following discussion the influence these 
three factors intended provide general orien- 
tation with respect this problem and based 
largely information presented the Galveston 
symposium Bowers, McGuire, and Fraser 
and and and the earlier paper 
For simplicity these factors are discussed 
separately, but all three must considered together 
evaluating any given situation. 


Metallurgical Factors 


Generally speaking, changes metal which 
cause increase mechanical properties, e.g., hard- 
ness and yield strength, tend cause increase 
susceptibility cracking. However, field and lab- 
oratory tests have shown that there well de- 
fined critical value hardness other mechanical 
property which any marked change degree 
susceptibility occurs, 

Failures have been experienced with N-80 tubing 
and casing, nickel steel tubing, hardened 12% 
chromium steel valve parts, some carbon steel fit- 
tings and with both carbon steel and stainless steel 
(Types 304 and 316) wire lines. Under very severe 
laboratory test conditions, has been possible 
cause failure cracking all the alloys commonly 
used for oil well tubular goods with mechanical prop- 
erties equal higher than API grade J-55. There 
are indications that Monel, K-Monel, Inconel, some 
austenitic stainless steels and perhaps other such 
alloys may resistant cracking hydrogen sulfide 
environments. 


Significant variations susceptibility are observed 
commercial materials which might presumed 
quite similar. These variations susceptibility 
are associated apparently with relatively minor 
changes chemical composition, heat treatment and 
degree mechanical working. discussing field 
laboratory sulfide corrosion cracking test results, 
essential define completely possible the 
composition and metallurgical history the material 
involved, This particularly true with material 
such API grade N-80, which made certain 
mechanical property specifications with essentially 
meet N-80 specifications with large number ma- 
terials varying both composition and heat treat- 
ment. Wide variations resistance sulfide corro- 
sion cracking would expected with such materials, 


Environmental Factors 


All well environments involving hydrogen sulfide 
can considered potentially able promote sul- 
fide corrosion cracking but the severity different 
environments may vary owing number factors 
associated with production characteristics which are 
not yet well defined. 

appears that water solution hydrogen sul- 
fide the environmental factor needed cause 
cracking. However, the obvious variables this sys- 
tem, hydrogen sulfide concentration (partial 
pressure hydrogen sulfide gas) and temperature 
are also important. The minimum concentration 
hydrogen sulfide required produce cracking 
very susceptible material has not been defined, but 
apparently quite low. appears from some oper- 
ating experience and from limited laboratory data 
that the tendency given environment promote 
cracking diminishes with increasing temperature. 
Among other significant chemical and physical 
tors the environment are acidity and oil wettabil- 
ity. The environment becomes more severe with in- 
creasing acidity and, the case most oil well 
corrosion problems, increase the relative wet- 
tability the produced oil for the metal surface de- 
creases the tendency for attack occur. 

has been shown that the ferrous sulfide film that 
forms steel surfaces exposed hydrogen sulfide 
environments can protect stressed specimens from 
cracking and that subsequent removal the 
ing can lead failure. Changes environmental 
conditions that would have such effect, therefore, 


would expected increase the severity the 
system, 

Insufficient field data have been obtained allow 
any translation the above into predictions 
ity environment defined terms characteristics 
individual oil wells. Sulfide corrosion cracking 
conditions exist presumably any well producing 
hydrogen sulfide. view the generally better wet 
ting characteristics crude oil compared 
densate, cracking failures would expected 
less likely crude oil wells than gas-condensate 
wells, other factors being equal. Variations pro 
duction characteristics individual well during 
its life may influence the tendency promote 
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ing. For example, acidization might increase the 
the environment for brief period. Also 
shut-in periods might more severe due lower- 
ing temperature, the temperature effect noted 
above 

appears that individual well tests with stressed 
specimens known relative susceptibility would 
required define the degree severity particular 
environment. Unit Committee T-1G encouraging 
individual operators make such tests and con- 
sidering this time the idea adopting standard- 
test procedures used. more field data 
this type become available, may possible 
classify wells severity the basis the usual 
well data. 


Mechanical Factors 


the case stress corrosion, failure sul- 
fide corrosion cracking requires significant tensile 
stresses, either applied internal both. those 
few field failures which have been investigated 
detail, the calculated applied stresses have been 
below the yield strength the material involved 
57,000 89,000 psi Case No. and 46,000 
psi Case No. below). However, laboratory 
and field testing with strip type specimens similar 
materials loaded beams, has been necessary 
most cases stress the specimens values near the 
yield strength somewhat beyond order obtain 
failures reasonable time. not known whether 
this difference results from the additional effect 
internal stresses the field equipment from the 
more complex applied stresses which are involved, 
including perhaps local stress raisers. Another signif- 
icant point difference that field and laboratory 
testing with beam type specimens stress application 
the constant deformation type, whereas with 
equipment the stress generally the constant 
load type. Limited laboratory testing has shown the 
latter more severe the same nominal maxi- 
mum tensile stress. 


has been shown considerable 
laboratory data and 


SULFIDE CORROSION CRACKING OIL PRODUCTION EQUIPMENT 


415 


are used most commonly. Specimens are immersed 
aqueous hydrogen sulfide solution for definite time 
period until failure occurs. Severity the test 
varied increasing the acidity the solution 
addition acetic acid, increasing the applied 
stress the specimen both methods. Use 
U-bend specimens becoming less popular owing 
the severe cold-working involved. Cold-working 
present many the beam tests, but done 
lesser degree and under more easily reproduced 
conditions. Since sulfide corrosion cracking tests are 
essentially “go” “no-go” tests, there need for 
semi-quantitative way expressing results 
allow comparisons made different ma- 
terials. Time failure not considered en- 
tirely suitable way doing this. The trend toward 
making such comparisons making tests definite 
duration under conditions varying severity, e.g., 
varying stress levels. Test reproducibility appears 
such that multiple testing required for accurate 
comparisons. 

Field test methods employ the same type speci- 
mens employed laboratory tests and specimens 
are usually inserted the flowline near the wellhead. 
Additional design features are required order 
prevent movement specimen the bowline. The 
same factors mentioned above enter into field testing 
also. The minimum time generally used such tests 
has been two weeks and the maximum time may 
range several months. 

was mentioned above, Unit Committee T-1G 
considering the standardization laboratory and 
field test methods. 


Field Test Data 


Data obtained during the second committee-spon- 
sored field test McKamie-Patton are summarized 
Table The essential difference between this and 
the previous was the inclusion the second 
test stressed specimens materials known have 
very high degree susceptibility cracking. 


TABLE Second Field Test McKamie-Patton 


field experience 


tends increase the susceptibility 
generally agreed that applied 
ensile stresses should kept toa 
minimum practical value and 


internal stresses minimized 


whatever means, e.g., stress reliev- 
ing heat treatment, that are feasible 
for the particular equipment item. 


percent 
percent 
9 percent Ni steel..... 


7 percent Cr steel..... 
9 percent Cr steel. .... 
SAR 4140... 
SAE 


AISI Type 410....... 
AISI Type 410....... 
AISI Type 410....... 
AISI Type 322....... 


Test Methods 


Laboratory test methods previously 
wed studying sulfide corrosion 


have been described 
Strip type specimens, 

one two point loading 


Yield Ultimate Rockwell Prestress TEST RESULTS» 
Strength, Strength, | Hardness, (Tensile), | - 
91,000 118,000 21 | 00 
104,000 130,000 22 | 00 
83,000 116,000 | None of 10 
101,000 125,000 25 120,000 | 00 ey 
119,000 136,000 135,000 
126,000 158,000 | 00 
155,000 165,000 36 165,000 00 enn 
130,000 148,000 | 0000 
| | | | 
X000 
156,000— 188,000— 40-45 175,000— All of 7 | 
174,000 203,000 203,000 | 


® Composition and heat treatment of alloys tested are given in Table 3. 

failure cracking; failure. Exposure time varied from weeks,. All failures re- 
ported occurred within weeks. 

¢ See Reference 1 for detailed description of specimens and manner of loading. All Shell specimens had 
stress raisers. 
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Figure 1—Failed joint N-80 tubing from Jumping Pound. (Case No. 12) 


Some the latter materials failed this second test. 
Those materials which failed included Stainless 322 
(age hardened), nickel steel (very high mechan- 
ical properties) and 12% chromium steel (quenched 
and tempered Rockwell 45). None the ordi- 
nary tubing materials, such API grade 
other moderately susceptible materials, defined 
previous field and laboratory tests, e.g., quenched and 
tempered SAE 4340, failed this second test. Thus, 
could concluded that the McKamie-Patton test 
conditions were less severe than the other test sites, 
Jumping Pound and Pincher Creek. This conclu- 
sion confirmed field experience. These field test 
data also indicate that susceptibility sulfide corro- 
sion cracking correlates with mechanical properties 
general way only, and that the precise correla- 
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Figure 2—Another view failed tubing from Pound. 


tions are not possible, e.g., the nickel steel that 
failed had lower mechanical properties than 
mium steel that did not fail. 


Weight loss corrosion data obtained during this 


second test confirmed the earlier test data 
ing negligible corrosion (less than mil/yr for 
weeks’ exposure) all materials tested. 


Field Experience 
Additional field experience has been obtained 
that reported two years ago. This 


below. The numbering continuation from 


used the previous report this 


Failed item—N-80 casing (7-inch, 
Well location—Worland Field, Wyoming. 
Well information Table 


Description failure: Casing had been service two 
when failure occurred; casing recovered four years 


failure. Exact conditions time failure not known. 


ure occurred 2000 feet. Extreme longitudinal and 
cracking throughout the entire length several 
joints; casing collars were split. Fractured surface had 
tle appearance. Cracks were intergranular, multiple 
highly branched. Microscopic secondary cracks 


No. 
Failed items—N-80 tubing 
five failures. 
Well location—Worland Field, Wyoming. 
Well information Table 


Desc 


the 
plic 
abl 


Mech 


Stre 
are 


C1 

V 

V 

V 
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TABLE and Heat Treatment Alloys 
Used Second McKamie-Patton Test 


SULFIDE CORROSION CRACKING OF OIL PRODUCTION EQUIPMENT 


Alloy* Composition Heat 

0.33 C, 0.71 Mn, 0.010 S, 0. P, 0.25 Si, 0.30 Mo, 1.64 Ni, 0.75 Cr.......... Mill 
0.12 C, 0.45 Mn, 0.012 S, 0: P, 0.46 Si, 0.04 Mo, 0.18 Ni, 12.3 Cr.......... | 1800° F, OQ, T 1100° F 
wets. 0.12 C, 0.45 Mn, 0.012 §S, 0. P, 0.46 Si, 0.04 Mo, 0.18 Ni, 12.3 Cr.......... | 1800° F, OQ, T 1000° F 

® Alloys are listed in same order as in Table 2. 

>6Q-quench; OQ-oil quench; T-temper; AH-age hardened. 
Description failure: Tubing parted body joint, not No. 


upset. Failures generally occurred when well was shutin. 
Examination showed multiple, highly branched transgran- 
ular cracks with microscopic secondary cracks. 


No. 
Failed item—N-80 tubing 
Well location—Jumping Pound Field, 
Well information Table 


Description failure: Failure occurred while well was shutin 
following potential flow test pending completion flow- 
line. Failure was one foot from top joint (see Figure 
depth 1429 ft. Estimated applied tensile stress 
point failure was 46,000 psi. Tubing had been well 
two weeks time failure. Inhibition had not been 
started well time failure. 


Fracture was both brittle and ductile (see Figure 2). Crack- 
ing was primarily transgranular. There were least four 
cracks; some branching observed one crack. Secondary 
crack observed below main crack. 


Analysis: 0.49 1.45 Mn, 0.019 0.041 0.26 Si, 0.42 Mo. 


Mechanical properties: Hardness, 84,000 psi yield 
strength, 125,000 psi ultimate strength; 56% reduction 
area, 23% elongation. 


Note: second failure N-80 tubing has been experienced 
recently another well this field. Examination 
progress, but not established yet whether the fail- 
ure was due sulfide corrosion cracking. 


No. 
Failed item—carbon steel bull plug (2-inch). 
Well location—Okotoks Field, Alberta. 
Well type—sour gas-condensate. 
Well depth—8400 ft. 
Well head pressure, shut-in—2300 psig. 


Bottom hole temperature—175° 
Wellhead temperature, flowing—90° 
Gas production, MMCF/D—3. 
Distillate production, 

Water production, B/D—4. 

Gas analysis—33% 10% 


Description failure: Bull plug was flowline and failure 
occurred while pressuring prior flowing the There 
were four radial cracks which started from inside wall 
the plug. Cracks were transgranular and branching. Ap- 
was low but there was possibility appreci- 
able internal stresses due wrench damage. 


Analysis: 0.04 0.23 Mn, 0.016 0.002 0.01 Si. 


Mechanical properties: Hardness, Ra; 77,000 psi yield 
Strength, 82,000 psi ultimate strength; 68% reduction 
area, 19% elongation. 


Failed lines (numerous cases). 

Steel wire line failures have been reported sev- 
eral operators. Failures have occurred after 
hours’ exposure well fluids. 

Type 304 and Type 316 wire line failures have been 

reported least two operators. 

The significant observation from the above sum- 
mary that failures have occurred with N-80 tubing 
and casing sour gas-condensate and crude oil wells 
under what could considered normal operating 
conditions. the one instance where failed tubing 
known have been examined detail, there was 
indication any abnormalities structure, com- 
position, mechanical properties the tubing ma- 
terial. Also significant the observation that low 
carbon steel equipment failed one instance (Case 
No. 13). The wire line failures both carbon steel 
and the stainless steels are not surprising view 
the severe cold-working involved fabrication 
these items. 

Preventive Measures 


The preventive measures currently use vari- 
ous operators are summarized below. should 
emphasized that the time these measures have been 
use relatively short most cases and the num- 
ber wells involved low. Hence, may too 
early reach conclusions regarding the success 
individual measures, 


Worland Field 


Casing. used. Annulus packed off pro- 
tect casing from well fluids. Where oil circulated 
(one gallon/month). One failure occurred prior 
addition inhibitor. Insufficient time since judge 
effectiveness. 

Tubing. N-80 used. view past experience 
which failures have coincided with shut-in periods, 
circulation hot oil the annulus maintained 
(depth, ca. 3500 ft.) during all shut-in periods; input 
temperature oil ca. 155 degrees Five tubing 
failures prior inauguration temperature main- 
tenance program. Insufficient time since judge 
effectiveness change. 

Wellhead. Fittings are carbon steel. Valves are 


a 
> 
“eg 

j 
Pound. 
steel that 

chro- 
for 
since 
from 
1 

LT&C). 
two 
known. 
veral 
ace had 
multiple 
U E ) Tots 


418 ASSOCIATION CORROSION ENGINEERS 


carbon steel gate valves with Type 316 stainless steel 
trim. failure reported that could attributed 
sulfide corrosion 


Wire Lines. Use carbon steel lines wiped with con- 
centrated organic inhibitor plus careful inspection 
prior running. This procedure has been successful. 


II. Jumping Pound Field 


Casing. N-80 and J-55 used. Annulus packed off. 
Oil circulated annulus some cases. casing 
failures reported since early failure (Case No. 
prior adopting practice using packers. 

Tubing. N-80 and J-55 used EUE). 
view two failures experienced with N-80 tubing 
are changing over J-55 all wells, Stress tub- 
ing reduced setting tubing packer. Organic inhibi- 
tor added daily wells rate 0.5 
Inhibition program started with initial production 
from 


Wellhead. Fittings are equivalent grade. 
Valves are equivalent N-80 type steel with chrome 
plated gates. failures attributable sulfide cor- 
rosion cracking reported. 

Flowlines. Grade seamless (2-inch XXH) 
line pipe. failures reported. 

Wire Lines. Use steel with liquid organic inhibi- 
tor wiped on. This procedure has been successful. 


III. McKamie-Patton Field 


Casing. J-55 and N-80 used. Annulus packed off. 
cracking failures. 

Tubing. J-55 and used. cracking failures. 
Experienced two failures with nickel steel tub- 


ing, one sub and one pup joint (see Case No. and 
No. 

Wire Lines. Have experienced failure Type 304 
and Type 316 stainless wire Liquid organic in- 
hibitor wiped lines has given satisfactory service. 


IV. Pincher Creek Field 


(Wells have not been produced except for test 
purposes. 


Casing. N-80 used. Annulus packed off. 


Tubing. N-80 selected have less than 90,000 psi 
yield strength. Integral joints used. Tubing coated 
with phenolic type coating inside, Tubing set 
packer minimize stresses. One double failure 
nickel steel observed this field (see Case 
No. prior establishing above practices. 


Summary 


From the cases described above, appears that the 
problem sulfide corrosion cracking being brought 
under control. Casing protected packing off the 
annulus and carefully selecting the fluids placed 
the annulus. serious failures have been re- 
ported recently with standard wellhead equipment, al- 
though precautions have been taken avoid using 
extremely susceptible materials. The greatest degree 
uncertainty regarding preventive measures asso- 
ciated with tubing. 


Vol. 


Current thinking operators regarding 
measures for tubing follows the general pattern 
selecting materials maximum resistance 
cracking, keeping applied stresses minimum 
and, employing such secondary measures in- 
hibitors and protective coatings. 


Selection J-55 tubing preference N-80 
pears have provided satisfactory answer those 
instances where mechanical requirements permitted 
such selection. tubing apparently should 
used with caution wells where severe sulfide cor- 
rosion cracking conditions exist. Owing the wide 
variability N-80, there hope that selection 
specific heats based some established criterion 
may provide materials adequate resistance 
cracking. may that more positive improvement 
the resistance N-80 will required, such 
might accomplished additional heat treatment 
control composition. This subject under 
active investigation now individual companies, 
With the deeper sour wells the future, which will 
require tubing materials with higher 
erties than N-80, the problem selection resistant 
materials may become much more difficult. 
hoped that the current fundamental research Yale 
will provide information value the long range 
development high strength materials maximum 
resistance sulfide corrosion cracking. 


Specifications for materials selected for sour gas 
and oil wells where sulfide corrosion cracking 
problem may have much more detailed than 
common now the oil production industry. Also, 
selecting materials, may necessary make 
allowances for unforeseen variations manufacture 
and application. This would involve selecting mate- 
rials higher resistance cracking than that 
cated test required. 


generally agreed that tubing stresses should 
reduced setting much the tubing weight 
possible the packer. Maintenance hot 
circulation during shut-in periods 
Worland may helpful reducing stresses 
tion possible effects reducing the severity 
the environment. 


fields where severe conditions exist, operators 
favor use secondary measures such inhibition 
coatings added protection against failure, 
ployed. However, these secondary methods cannot 
used with complete assurance. With inhibition 
the problem providing inhibition all the time; 
the obvious periods when inhibition difficult 
during well completion and during shut-ins. 
hensions are felt regarding owing the 
probable limited life and possibility failure holt 
days. 


provide the knowledge required for sound engt 
neering solutions this severe problem, 
intensive study this problem cooperative basi 
needed. particular value will additional 
perience information the type reported above. 
erating companies are invited submit such infor 
mation the committee. 
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DISCUSSION 


Question Loren Neff, Union Oil Company 

Does sulfide corrosion cracking usually occur imme- 

diately after the well completed 


most the cases that have been reported the 
committee, failure has occurred relatively short 
time after the well environment came contact with 
the equipment item. There have been few excep- 
tions (see Item under “Field Experience”), but 
possible these may have been associated with op- 
erational changes that would have led change 
environment stress conditions. 


SULFIDE CORROSION CRACKING OIL PRODUCTION EQUIPMENT 


Question Weisert, Kokomo, Ind.: 


What known about the mechanism sulfide cor- 
rosion cracking? What are the laboratory methods 
testing for this type corrosion? 


There some uncertainty the mechanism 
sulfide corrosion cracking. Some believe 
form hydrogen embrittlement, others think 
stress corrosion cracking and others believe 
mechanism involving combination the two. For 
detailed discussion this and for descriptions 
laboratory test methods, see References and 


Question Andrew Dravnieks, Standard Oil Co. 
Indiana, Whiting, 


What the present thinking relation between 
Rockwell hardness and frequency cracking? 


Generally speaking, increased susceptibility 
cracking associated with increased Rockwell hard- 
ness. However, laboratory and field experience re- 
ported this paper and elsewhere shows that hard- 
ness alone not safe criterion use, especially 
comparing materials different composition 
materials the same composition subjected dif- 
ferent types heat treatment. Hardness could 
useful, perhaps criterion the case given 
material subjected minor variations heat treat- 
ment, e.g., material quenched and then tempered 
various temperatures. 


DISCUSSIONS TECHNICAL ARTICLES ARE SOLICITED 


Discussions technical articles published Corrosion 
will accepted for review without invitation. Discus- 
sions must constructive, accompanied full sub- 
stantiation fact the form tables, graphs 
other representative data and submitted three 
typewritten copies. 

Authors discussions are asked supply one copy 
figures suitable for reproduction and will sent 
request copy the NACE Outline for the Prep- 
and Presentation Papers. 


Discussions will reviewed the editor Corro- 
sion and will sent the author the paper 
discussed for his replies, any. Publication will 
the Section with full credit the authors 
together with replies. Discussions papers presented 
meetings the association may submitted 


writing the time presentation later mail 
the editorial offices Corrosion, 1061 
Houston Texas. 
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Passing the Stray Current 


ROBERT POPE* 


OME TIME around the middle late 

trolley development reached its peak. The Con- 
necticut Company had network trolley lines 
Connecticut and Public Service had plans for high 
speed lines New Jersey. Rights-of-way acquired 
for some the proposed lines were not used how- 
ever because the era trolley lines began wane. 
Most these unused rights were taken over for elec- 
tric transmission lines. 

Many city streets had trolley lines them. Some 
like Canal Street New Orleans and Park Row 
New York had more than one set tracks. Man- 
hattan, New York City and San Francisco 
ground traveling cables were used propel cars 
before the days electricity. With the advent 
electric traction the street slots formerly used for 
the cable were used conduct electricity the cars 
means underground buses. shoe the bot- 
tom the car made contacts with positive and nega- 
tive feeders. This eliminated the use overhead 
trolley wires which are prohibited law some 
places. When New York tried using chemicals for 
melting snow the trolley company objected because 
the solution got into the street car slot 
cally shorted the feeders. 

Interurban lines were also highly developed. 
interurban trolley guide with time tables 
lished and was possible from Boston 
Washington entirely trolleys. Many other lines 
were established between cities where traffic justi- 
fied them. Interurban lines were the first feel the 
pinch auto competition. 

1930 trolley lines began disappear and the 
entire problem underground corrosion changed. 
When these lines discontinued operation, the bene- 
ficial effect trolley current providing measure 
cathodic protection was realized. some cites 
movements were started set large generators 
create earth currents continue these benefits 
and least one case the defunct trolley company 


The fifth series six articles early developments cathodic 
protection and corrosion mitigation measures on underground and 
underwater structures. 

* Formerly with Bell Telephone Laboratories, Murray Hill, N. J., now 
Box 231, Quakertown, R.D. 4, Pa. 


Was supposed operate such system without com- 
pensation. 

addition underground plant which was losing 
the beneficial effects trolleys, plant was being in- 
stalled areas never affected trolleys. Outstand- 
ing this class are the long gas, gasoline and oil 
transmission lines and long distance underground 
telephone cables. 

interesting case the effect trolleys 
curred Naamen, Delaware. 
phone cables were paralleled trolley line 
between Chester, Pennsylvania and Wilmington, 
Delaware. Ordinarily, mid-point between gen- 
erating stations, underground structures would get 
some cathodic protection from the trolley line. 
this case, however, the cables passed under Naamen 
Creek which flowed into Delaware River. Apparently 
the creek and river provided low resistance earth 
path back the grounded negative bus the trol- 
ley generators Chester. The stray traction current 
picked the underground cables left them the 
creek crossing for the water route Chester. This 
created stray current exposure remote from the 
generators. drainage wire the Chester bus was 
impractical because would have enormous 
compete with the water conductivity. wire 
Chester with booster generator was considered but 
this led the reasoning that the current wanted 
use the water route, why not put into the water? 
ground was established the creek bed and 
new type source d-c, known copper oxide rec- 
tifier, was used force the current through this 
ground connection, trial installation was made 
April 26, 1927 and regular installation was made 
April 10, 1928. Because this device was used 
place the boosted drainage the Chester bus, 
was not illogical call forced drainage. The term 
“forced drainage” has been widely used the Bell 
System but has not been accepted generally. the 
early days, was essential use expression 
which definitely differentiated between stray 
cathodic protection and rectifier type cathodic 
tection. Could rectifier-and-sacrificial-anode 
tion 
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Attendance Record Broken Dallas Meeting 


NORTHEAST REGION MEETING CHARLESTON—Top: Some regional and sectional officers 
present, left right, back row, Dwight Bird, chairman Greater Boston Section; Ham- 
stead, past-chairman, Kanawha Valley Section; Kempton, Roll, chairman Northeast Region; 
George Orr, chairman Kanawha Valley Section; front row, Conrad Wiegers, treasurer; George 
Klohr, secretary; Bates, vice-chairman, all Kanawha Valley Section and George 
Best, director, Northeast Middle: Committee chairmen, Kanawha Valley Section, left 
tight, George Cox, publicity; Zimmerer, program; Williams, arrangements; 
Schroeder, membership. Bottom: View audience during presentation technical papers. 


Three Papers Are Given Charleston, Va. 


The Kanawha Valley Section was host 
the one-day fall regional meeting 
the NACE Northeast Region Charles- 
ton, Va. September 21. 
Hodges, secretary Charleston Cham- 
ber Commerce, was guest speaker. 

Three technical papers were presented 
during the one-day session attended 
members and guests. 

Chromate for Corrosion Control 
Methanol Antifreeze was the title 


paper given George Best, Mutual 
Chemical Co., Baltimore, Md., which 
described tests covering two winter 
seasons automobile and truck opera- 
tion with methanol antifreeze containing 
chromate with and without supplemen- 
tary additions borax, tetrasoium pyro- 
phosphate sodium metasilicate. Mr. 
Best revealed satisfactory inhibition and 
good stability antifreeze solution were 
obtained using nominal additions 


(Continued Page 


Intense Interest 
Shown Symposia, 
Committee Sessions 


Intense interest symposia presenta- 
tions and meetings technical com- 
mittees was evidenced the very heavy 
attendance Dallas October 2-15. The 
South Central Region NACE meeting 
held Hotel Adolphus had 555 registered 
for the technical sessions ahd ladies 
for the program arranged especially for 
them. This was new record, exceeding 
the number Tulsa 1953. 

The annual banquet October was 
attended 180 more persons than had 
been expected from statistical computa- 
tion. Entertainment was enjoyed and 
dancing attracted many. 

Thornton, Sr., mayor Dallas, 
president one the Southwest’s larg- 
est banks and head the State Fair 
Texas was speaker the annual business 
luncheon held October 15. 

Eight symposia were presented, mostly 
subjects related the petroleum and 
petrochemical industries. Technical com- 
mittee meetings held Tuesday and Wed- 
nesday were well attended both mem- 
bers and guests. The large number 
committee meetings had resulted ex- 
tending the gathering additional day. 


Ladies’ Program 
Attended 


Ladies’ activities during the 1954 South 
Central Region meeting Dallas October 
12-15 were planned Mrs. 
Carty, whose husband with Hill, Hub- 
bell Co., Dallas. The program planned 
Mrs. McCarty for the women reg- 
istrants included get-acquainted meet- 
ing, witnessing showing Cinerama, 
luncheon the Adolphus Century Room, 
ice show and sightseeing tours per- 
sonally conducted the ladies North 
Texas Section NACE members. 


Central Arizona 
Petition Presented 


Western Regional Division’s board 
trustees scheduled meeting October 
act upon petition for formation 
the Central Arizona Section. 

This petition, approved, brings 
the number sections the NACE 
and six the sections the Western 
Regional Division. 


Shreveport Section 


Farmer the DeVilbiss Com- 
pany, Toledo, Ohio was scheduled 
present sound movie entitled “Making 
the Most the Spray Painting Method” 
the Shreveport Section, October 
the Caddo Hotel, Shreveport, Louisiana. 
Mr. Farmer was then scheduled lead 
discussion this topic. 


VA 


ASSOCIATION CORROSION ENGINEERS 


Maxwell Will Talk 


Houston Student Night 


When the Houston Section, NACE, 
holds its Annual Student Night Pro- 
gram November Dr. Maxwell, 
Inc., Wilmington, Del., 
will speak Corrosion and the Under- 
graduate. Student representatives the 
various engineering societies, together 
with faculty advisors, have been invited 
from Rice Institute, 
the University 
Houston, University 
Texas and Texas 

Dr. Maxwell will 
tell the students that 
corrosion engineer- 
ing career one 
the most rewarding 
within their reach. 
Many chemical and 
petroleum plants 
today would inop- 
erable, economically, 
without the daily direction skilled 
specialists corrosion, according Dr. 
Maxwell. Enormous investments 
modern petroleum and process chemi- 
cal plants emphasize the necessity for 
keeping those plants continuous op- 
eration. 

Corrosion science field unique 
the engineering profession, according 
Dr. Maxwell. The corrosion engineer 
uses tools the basic sciences such 
chemistry, physics and some geology; 
also joins hands with the chemical 
and mechanical engineer, delving into 
the mysteries chemical kinetics and 


Why— 


Lower Material Cost. 
changing rolls. 


Save about one-half the freight. 


action-free escape gases. 


ALSO HAVE 
No. 1—Nicolet Regular 15# 
No. 2—Nicolet Perforated 15# 
No. 3—Nicolet Tufbestos 


long. 


More coating and wrapping machine travel without 


More flexible asbestos felt which permits tighter 
application for enamel penetration and keying-on 


Enamel losses and patching are less because this 
longer travel without changing rolls. 


Smoother exterior with less lap edge. 


For Mill Yard wrap, greater 
lengths may had 5000’ 


stress analysis and counter-EMF. 

Woody, engineer for the United Gas 
Corporation, delivered talk instru- 
ments and gadgets connection with 
cathodic protection work. Mr. Woody 
explained the development the multi- 
use meters showing how the basic 
instruments were combined. The instru- 
ments, both simple and complex, were 
display. Simple language interspersed 
with humor made Mr. Woody’s talk 
interesting one. 


Asphalt Coatings Topic 


Denver Meeting 


the September meeting the 
Rocky Mountain Section held the 
Olin Hotel, Denver, Colorado, approxi- 
mately members and guests heard 
Lloyd Bramble the Gulf States As- 
phalt Company, Houston, Texas, speak 
Asphalt Coating for Underground 
Structures. Mr. Bramble covered the 
subject the formulations and applica- 
tions asphalt coatings for use these 
structures. 

The next meeting the Rocky Moun- 
tain Section scheduled for December 
range for Short Court Instrumen- 
tation conjunction with this meeting. 


Corpus Christi Section 


Corpus Christi Section held its annual 
barbeque meeting Humble Oil Re- 
fining Company’s Flour Bluff Camp 
September 25. There was 
program this meeting which families 
were invited attend. About per- 
sons were present. 


NICOLET Whight ASBESTOS PIPE LINE FELT 
FOR COMPLETE PROTECTION WITH ECONOMY 


For the finest Asbestos Pipe Line Felt all weights 
SPECIFY Felt With Proven Past and 


ASTE Exposition Set 


The first Western Industrial 
tion American Society Tool 
gineers scheduled held Los 
Angeles, California March 1955, 


Three Papers 


(Continued from Page 
2000 ppm and 5000 ppm with 
above 8.0. 

Uses Stainless Steels Process 
Industries presented Heger, 
Steel Corp., Pittsburgh, Pa. as- 
serted that the principal characteristic 
stainless steels good resistance cor- 
rosion and that their successful use de- 
pends upon selection suitable alloy, 
experienced fabrication, careful design 
avoid and con- 
trolled operation equipment. Mr, 
Heger said stainless steels should not 
carelessly interchanged different cor- 
rosive services conditions 
ing operating variables, especially tem- 
perature. 

Economics Cathodic Protection 
Curley, Hope Natural Gas Co, 
Clarksburg, Va., discussed economic 
considerations cathodic protection. 
noted one approach economics 
coating compare current cost 
protecting well-coated line that 
protecting bare line. the ratio 
coating may: not justified. Mr. Curley 
recommends adequate surveys prior 
pipe line construction and stressed the 
contention that installation cathodic 
protection devices job for experi- 
enced corrosion engineers. Otherwise, 
said may ineffective adjacent 
structures may damaged. 
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BRINK, American Viscose Corp., who 

acted moderator during panel discussion 

Philadelphia Section’s panel discussion 
corrosion October 


111 Participate 
Philadelphia Discussion 


The October meeting the Phila- 
delphia Section consisted panel dis- 
cussion corrosion problems, The panel 
experts representing the major fields 
corrosion control activity answered 
questions submitted the audience 
and was comprised the following per- 
sons: Brink, American Viscose 
Engineering Co.; Sward, National 
Paint, Varnish Lacquer Assoc.; 
Purdy, Tretolite Co.; Shepard, 
Chemical Construction Corp. 

Interest the meeting was indicated 
the 111 members and guests present. 


Portland Section Holds 
Pipe Corrosion Session 


Approximately twenty members and 
guests attended the September meet- 
ing the Portland Section held The 
Campbell Court Hotel, which panel 
and Roberts the Portland Gas 
and Coke Company discussed the sub- 
ject Underground Pipe Corrosion In- 
vestigation and Protection. The panel 
also discussed the various electrical in- 
struments used corrosion engineers 
corrosion investigation and cathodic 
work. 


New Orleans-Baton Rouge 
Hold Four Meetings 


New Orleans-Baton Rouge Sec- 
tion has scheduled the following meet- 
ings: 

November 1—Corrosion Coupons and 
Fluid 

December 6—Panel Discussion: Well 

January 24, 1955—Corrosion Inhibi- 
tors and Injection Methods. 
February 28—Internal Plastic Coat- 
for Tubing. 


NACE NEWS 


Cathodic Protection 


Gennessee Valley Topic 


Hillary Humble, with Dow Chemical 
Company, Midland, Michigan, spoke 
approximately members and guests 
the Gennesee Valley Section Sep- 
tember cathodic protection. Mr. 
Humble discussed the basic principles 
cathodic protection. Practical applica- 
tions were described using 
tions such examples hot water heat- 
ers, ship hulls, heat exchangers and 
industrial storage tanks. Mr. Humble’s 
talk was followed lively discussion. 


NACE’s Western Region plans hold 
two short courses each year. Attendance 
not restricted members NACE. 


Mutual Bichromates and Chromates are being used 
corrosion inhibitors ever-increasing number 
applications. most instances the amount chromate 
small and the cost low when compared the 


the equipment protected that chromate preferred 
over other inhibitors. 
Typical uses for Mutual Chromate corrosion inhibitors 

cooling towers, heat exchangers, condensers, 


engine and compressor jackets, boilers and idle 
equipment, hydraulic systems and refrigerating brines. 
Write our Research and Development Division 
for recommendations for using Chromates 

your equipment process. 


Southwestern Ohio Has 
Visit Soap Plant 


First meeting the Southwestern 
Ohio Section for the 1954-55 season con- 
sisted visit the plant the Proc- 
ter Gamble Company. The mem- 
bers and guests attending the meeting 
were first shown movie about the gen- 
eral operations Procter Gamble 
after which they were conducted 
tour the plant and shown some the 
soap making and other facilities. The 
tour was followed meeting Shul- 
ler’s Restaurant Cincinnati and 
general discussion the afternoon’s ac- 
tivities led George Lockman and 
Hoskins the metallurgical depart- 
ment Procter Gamble, 


other completely nullifies the corrosive 
eights 


CORROSION—NATIONAL ASSOCIATION CORROSION ENGINEERS 


POSITIONS WANTED 
and 
AVAILABLE 


® Active and Junior NACE members may run 
without charge two consecutive advertise- 
ments annually under this heading, not 
over words set point text type. 


Firms seeking employees, regardless 
NACE membership, may run an advertise- 
ment the same specifications in- 
definitely. 


® Advertisements to other specifications will 
be charged for at standard rates. 


Positions Available 


Corrosion Engineers. Positions available 
for graduate electrical engineers 
equal. Previous field and design ex- 
perience corrosion mitigation systems 
required. Extensive travel involved. 
Salary open. The Hinchman Corp., En- 
gineers, Francis Palms Bldg., Detroit 
Mich. 


Sales Representatives for DEL Protec- 
tive Coatings. Protected territories avail- 
able qualified individuals com- 
panies. objection carrying non- 
competitive lines. Write David Long 
East 42nd St., New York 


Corrosion Engineer—Graduate engineer 
with field and design experience ca- 
thodic protection systems, Extensive 
travel. Salary open. Harco Corp, 
Box 7026, Cleveland 28, Ohio. 


Metallurgist—Corrosion and/or electro- 
plating experience required supervise 
metallurgists and chemists research 
and development aircraft materials. 
Salary $5940 $7040 per annum. Write 
Naval Air Material Center, Naval Base, 
Philadelphia 12, Pa. 


Manager—To manage reorganized de- 
partment for sale corrosion-proof 
materials. Good understanding cor- 
rosion-proof materials construction 
and sales experience this field neces- 
sary. Location Cleveland. 
CORROSION, Box 54-22. 


Sales Engineers—Promotions make pos- 
sible openings manage New York 
and Chicago sales offices for manufac- 
turer corrosion-proof process equip- 
ment. Outstanding opportunity for young 
engineer with sales experience this 
area with the chemical, steel and elec- 
troplating industries. Write full details. 
CORROSION, Box 54-23. 


Corrosion Engineer Chemist—Recent 
with electrochemical 
ground, Knowledge metallurgy de- 
sired but not required. Work cor- 


rosion problems for major oil company, 
New York City. Write CORROSION, 
Box 54-24. 


Corrosion Engineer—Graduate engineer 
with responsible field and design ex- 
perience cathodic protection systems 
for marine craft. Salary: $8360-$9360. 
Some travel with per diem. Write 
Marietta Transportation Depot, Marietta, 
Pa. for details. 


SAN DIEGO SECTION’S meeting September 
heard Dave Jones, Construction Supervisor, 
Pacific Telephone and Telegraph Co. (seated, 
left) and Roy Dodson, Superintendent 
Water Production, San Diego Water Depart- 
ment (seated, center) the technical pro- 
gram. Armbruster, San Diego Gas and 
Electric Co. (standing), chairman, presided. 


Tests 
Hot Water Heaters 
Reported Dodson 


Roy Dodson, Superintendent 
Water Production, San Diego Water 
Department, presented paper Hot 
Water Corrosion and Dave 
Jones, construction supervisor, Pacific 
Telephone and Telegraph Co., discussed 
Telephone Company Grounding Re- 
lation Underground Piping the 
September meeting San Diego 
Section, NACE. 

Mr. Dodson described test runs 
popular brand, galvanized steel domes- 
tic water heaters the water heater 
testing laboratory San Diego Water 
Department. revealed the test was 
accelerated maintaining temperature 


Positions Available 


Sales Engineer—Understanding cor- 
rosion problems helpful. Age 23-35. Out- 
standing lifetime career selling estab- 
lished protective Pittsburgh- 
Charleston territory. Salary and com- 
mission. Training program. Carboline 
Company, 331 Thornton, St. Louis 19, 
Mo. 


CORROSION ENGINEER 


Midwestern chemica! company has 
opening for man familiar with corro- 
sion problems and the application all 
types non-metallic and metallic meth- 


ods construction and surface coating. 
Work involves laboratory evaluation and 
plant tests determine suitable mate- 
rials construction. Modern laboratory 
facilities and excellent employee benefit 
program. Write CORROSION, Box 54-26. 


Positions Wanted 


Corrosion Engineer with years’ ex- 
perience second largest water district 
West aqueducts and distribution 
system. Registered California electrical 
engineer. Available first year due 
retirement. CORROSION, 


150 degrees and arranging 
matically controlled solenoid valves 
discharge approximately five 
water per heater every hour, hours 
day during 40-month period, 
cathodically protected with and without 
impressed voltage and 
filtered and chlorinated, lime treated 
maintain high pH, phosphate treated, 
zeolite softened and untreated for con- 
trol. said heaters were cut open and 
inspected end test and that con- 
census was that cathodic protection 
without impressed voltage 
practical method for these types 
heaters. 

Mr. Jones discussed various means 
and protectors used telephone com- 
panies ground telephone circuits 
underground piping. 


San Diego Section’s membership has 
increased 


Process Equipment 
Topic 


Thirty-five members and guests the 
Sabine-Neches Section heard Charles 
Homer the American Locomotive 
Company, Beaumont, speak the sub- 
ject Quality Factors the Fabrica- 
tion Process Equipment the Sep- 
tember meeting the section, held 
the Elks Lodge Port Arthur, 
Texas. Mr. Homer discussed the 
sponsibilities the fabricator and the 
purchaser the design process equip- 
ment and pointed out that while the 
fabricator assumes the responsibility for 
the quality materials and workman- 
ship, the purchaser must assume the re- 
sponsibility for selection 
for corrosion resistance. also dis- 
cussed the various designs heat ex- 
changers and the various materials used 
and their relative costs and pointed 
that fabrication techniques heat 
treatment are important factors the 
corrosion resistance process equip- 
ment. 


Permian Basin Section 


Hears Williams Talk 


Jack Williams the National Tank 
Company, Odessa, Texas, spoke 
members and guests the October 
meeting the Permian Basin Section 
the Cave Room the Lincoln Hotel, 
Odessa the subject Corrosion 
Production Equipment. 

meeting Ray announced that the 
arrangements for the Permian Basin 


Booth operated during the forth- 
coming oil show Odessa were neatly 
complete. The report the Fifth 
nial Corrosion Tour held 1953 
scheduled released within the week. 

The nominating committee also 
ported slate officers for chairman, 
first and second vice chairman and 
retary-treasurer for 1955. 

The Inter Society Corrosion 


tee has representatives from more 
organizations. 


More than 7000 cards have been issued 


the NACE Abstract Punch Card 
Service far. 
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Bialosky 


Christ 


Gleekman 


Pittsburgh Section Sets 
Programs Through May 


Fifty-five members and guests heard 
Philibert, Mathieson Chemical 
speak Practical Corrosion Service 
Program during the October meeting 
Pittsburgh Section the Royal York 
Pittsburgh, Pa. Ellis Verink, 

Aluminum Company America, 
chairman and Royston, 
Royston Laboratories, Inc., continues 
entertainment chairman the section 
which now has 190 members. 

The section has scheduled seven meet- 
Ings follows: 

November pointing out con- 
Struction features Aluminum Com- 
Pany America all-aluminum building 
Pittsburgh, Pa. 


December Bialosky, 


NACE NEWS 


Koppers Company, Inc., will talk 
Corrosion Problems the Chemical In- 
dustry. 

January 6—J. Teres, Air Research and 
Development Command, will speak 
Corrosion Problems Military Aircraft. 

February 3—John McPherson, 
Blaw-Knox Co., will discuss organiza- 
tion, duties and operation materials 
department design, engineering and 
construction company. 

March 3—J. Christ, Westinghouse 
Electric Co., will talk Metallurgical 
Aspects Corrosion Atomic Power 
Applications. 

April 7—William Ruano, Attorney- 
at-Law, will speak Highlights 
Patents and Trade-Marks. 

May 5—L. Gleekman, Wyandotte 
Chemicals Corp., will talk Mate- 
rials Engineer the Chemical Industry. 


SHORT COURSE CALENDAR 


1954 

Nov. 15-17, UCLA, Los Angeles, Cali- 
fornia; Protective Coatings. 

November, University British Colum- 
bia, Vancouver, British Columbia, 
Canada. 


1955 


Jan. Feb., 


UCLA, Los Angeles, Cal. 


Feb, 2-4—University Toronto, Hart 


House Theater, Toronto. 

Feb. 16-18—Tulsa Section, Sixth An- 
nual Short Course, Mayo Hotel, Tulsa, 
Okla. 

Mar. 1-4, University 
Knoxville. 

Fall—Washington University, 
Missouri. 


Tennessee, 


St. Louis, 


provide complete protection against 
casing ground-out and corrosion! 


510 Insulating Spacer 


Poly-Tape No. 220 


End Support No. CP4 


Seal Type 675 


Rockshield No. 610 


see your nearest PLICO distributor: 


MIDWESTERN ENGINE EQUIPMENT CO., Inc. 


Tulsa, Oklahoma 
Oklahoma City, Okichoma 
Pittsburgh, Pennsylvania 


MIDWESTERN PIPE LINE PRODUCTS CO. 
Chamblee, Georgia 
MIDWESTERN INC. 


Houston, Texas 


ROBINSON SUPPLY CO. 


Houston, Texas 
HALL PROCESS COMPANY 
Salt Loke City, Utah 
J. H. LONGAKER COMPANY 
San Francisco 4, California 


MARSHALL HYDE 
Post Huron, Michigan 


Philibert 
i= 3 
more detailed information the obove products, write, wire 
4 
2 : 


Problems Independent 
Operators Discussed 
North Texas Meeting 


tendent, The Hanley Company, spoke 
members and guests North 
Texas Section NACE dinner meet- 
ing held Dallas October Mr. Mur- 
ray discussed problems encountered 
independent operators and explained that 
these were different from those faced 
by: larger operators but had recog- 
nized and controlled fewer people. 
stressed importance for those enter- 
ing the field independent operation 
explore advance all probabilities 


Mavor-Kelly always maintains adequate 
and gives immediate attention your 


service dependable. Our 
department “follows completely all 
shipments give you on-time delivery. 


ASSOCIATION CORROSION ENGINEERS 


which may encountered rather than 
waiting until problems arise before at- 
tempting solution. 

Cone bottom lease tanks, Mr. Murray 
said, have low corrosion rate and have 
made possible for his company 
operate for two years without the neces- 
sity manually cleaning one tank, 
circulating pump and the necessary lines 
make possible operate each tank 
with minimum amount waste 
drawn off the burning pit and 
maximum amount run the pipe line 
saleable material. 

Meetings scheduled North Texas 
Section are follows: 

November 1—K. Wahlquist, South- 
ern Union Gas Company, will talk 
pipe lines. 


your 
problem! 


KOPPERS 


BITUMASTIC 


HOT & COLD APPLIED COATINGS 


stocks 
order. 


traffic 


December 6—Fred Continental 
Oil Company, will speak petroleum 
metallurgy. 

January 3—Installation officers, 


February 7—Tentative speaker 
Merrill Scheil, Smith 


March 7—H. Bilhartz, Production 
Profits, Inc., chairman South Central 
Region NACE will speak secondary 
recovery. 


May 2—Annual picnic. 


Are Discussed 
New York Meeting 


Approximately members and guests 
attended the Metropolitan New York 
Section’s September meeting the 
Chemists’ Club Manhattan. John 
Gehant Devoe Raynolds Company, 
Inc, spoke the “Use Epoxy: Coat- 
ings Industrial Maintenance.” 
Gehant, one the pioneers the de- 
velopment epoxy resins, discussed the 
various types epoxy coatings and 
their applications with special emphasis 
their corrosion resistance. Mr. Gehant 
pointed out that epoxies have great 
potential and show promise replac- 
ing more conventional coatings for many 
exposure conditions. 


The next regularly scheduled meet- 
ing the section for October 
the Chemists’ Club with Miller 
Ebasco Services, Inc, scheduled speak 
“Instruments for the Measurement 
Corrosion.” 


NACE MEETINGS 
CALENDAR 


Permian Basin Section. Panel dis- 
cussion refinery corrosion. 

Montreal Section. 

San Francisco Bay 
Erdman, Electro Circuits, Inc, 
will talk ultrasonic testing. 


Metropolitan New York Section. 
The Chemists’ Club. 

Permian Basin Section. Jack 
liams, National Tank Co., Odessa. 
will discuss tank corrosion. 

Boston Section. Hotel Bea- 
consfield, Brookline, Mass. 


Montreal Section, Corrosion testing. 


Other Events 


Nov 

Southeast Region Fall 
Jacksonville, Fla. 

15-19 UCLA Short Course and 


ern Region Meeting, Los 
geles, Cal. 

Articles corrosion control mattefs 
may submitted for publication 
SION without invitation. 

Abstracts published the Ab- 
stract Punch Card Service come from 
more than 500 periodicals all over the 
world, Coding topic, journal, author 
and vear provided. 
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BENDIX, Director Physical and Chemi- 

cal Research, Continental Can Company 

shown addressing members Chicago Section’s 

September meeting the topic “Corrosion 
Resistance Tinplate.” 


Tinplate Corrosion 


Discussed Chicago 


Chicago Section NACE held its first 
1954 meeting Chicago September 21. 
Bendix, Director Physical and 
Chemical Research, Continental Can 
Company, spoke Corrosion Resist- 
ance Tin Plate. Eighty-one members 
and their wives attended 
meeting which Dr. Bendix de- 
scribed current manufacturing practices 
tinplate and metal container indus- 
tries and 
properties tin, iron and tinplate with 
reference differences behavior de- 
pending upon presence absence 
oxygen. addition Dr. Bendix’s 
talk, Ewing, General Conference 
Chairman for the 1955 NACE Confer- 
ence, gave brief talk Oil Progress 
Week. 

scheduled Chicago Sec- 
tion are follows: 

October 19—J. Draley, Argonne 
National Laboratory, will discuss Cor- 
rosion Problems and Developments 
the Field Atomic Energy. 

November 16—L. Sudrabin, Elec- 
tro Rust-Proofing Corp., will speak 
Criteria Used Cathodic Protection. 

January 18—H. Nyland, Sinclair 
Research Laboratories, will present the 
Applications Economic Analysis 
Refining Corrosion Problems. 

February 15—J. Long, Devoe and 
Reynolds Co., Inc., will talk the gen- 
eral subject paints 

April 19—Two movies, “Must Rust” 
Hot Dip Galvanizers Assn. and “The 
Big Crossing” pipe line crossing 
Mackinac are scheduled. 
17—Annual Corrosion Round 


Students come from many states at- 
tend short courses corrosion usually 
each fall NACE’s Tulsa and 
Sections. 


NACE NEWS 


Furfural Production 
New Process 
Reported Armour 


new process for producing furfural 
alcohol intermediate resins heating 
alcohol presence activated alumina 
Alcohol Plastics Erik Nielson, 
senior scientist Armour Research In- 
stitute Frontier, September, 1954 
issue, foundation periodical. Mr. Niel- 
son says the process causes intermolec- 
ular dehydration perform quickly: and 
smoothly and eliminates steps required 
the conventional method because cat- 
alyst screened out. 

The author explains that new process 


intermediates are cheaper produce 
than conventional type and are superior 
because wide range viscosities with 
good storage stability. relates that 
the residual monomer can kept 
minimum and may replace present meth- 
ods even where used most exten- 
sively such fields corrosion 
chemically resistant cements and coat- 
ings. Mr. Nielson suggests plastic pipe 
important outlet for the resin since 
would able withstand higher 
temperatures and pressures than those 
made from such materials thermo- 
plastics. states that the resin may 
crosslinked desired degree for pro- 
ducing solid resin make instrument 
panels, plugs and electric insulators and 
feels this sufficient ground produce 
molding powder still sufficiently reactive 
compression-molded. 


the ‘long-life’ primer 


*quick drying 


Reilly Primer has lives the sense that 
‘hard-to-die’ primer. Using this ‘alive’ 
primer will save endless costs replacing ‘dead’ 


primer. 


every instance Reilly Primer good 
for hours more and our technical service 
men say some Reilly has been found 
‘living’ long days after application. 


mediate Pipe Line Enamel with each 


gallons Reilly Primer supplied. 
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COATING 


CORROSION—NATIONAL ASSOCIATION CORROSION ENGINEERS 


Write for Rates, 1061 
Houston Texas 


Cathodic Protection 


CORROSION SERVICE LIMITED 
Offers CANADA 


Complete Service Corrosion Engineering, 
Design and installation Cathodic Protection 
Systems. 


Resistivity and Electrolysis Surveys. 
Selection and Application Protective Coatings. 


King St. East, Toronto, Canada 


CATHODIC PROTECTION 
Surveys Engineering 
Installation Maintenance 


Electro Rust-Proofing Corp. 
(N. J.) 
BELLEVILLE NEW JERSEY 


Atlanta — Chicago — Dallas — Monrovia 


Complete 
CATHODIC PROTECTION 


Systems . . . supplies . . . service 
for special applications; water tanks 
and pipe lines. 


Cathodic Protective Systems 
Designed and Installed 
Coating and Laying Specifications; 
Corrosion Surveys; Consultation 

All Types External Pipe Line Corrosion. 

Huddleston Engineering Co. 


Bartlesville 


Again in 1953, we led all contractors in 
Magnesium Anodes installed 


(Complete job installation only) 


PIPELINE | CORPORATION 


shield against corrosion 
PROVEN EXPERIENCE 
Installation, Field Survey, Design 
© RECTIFIER SYSTEMS GALVANIC ANODES 


CORROSION DIRECTORY 


Coatings and Linings 


TANKS, FLOORS, FUME DUCTS 
AND PROCESS EQUIPMENT 

COMPLETE LINE 

PROTECTIVE 


Over Quarter Century Experience 
M 


ATERIALS + CONSTRUCTION + SUPERVISION 
4832 RIDGE RD 


Engineering Service 


MARSHALL PARKER 


Consulting Corrosion Engineer 
Surveys Designs Specifications 
Personnel Training Courses 
Cathodic Protection Installations 
Cormit Engineering Company 
Building 
No. 1 Main Street, Houston 2, Texas 


DEUBER LABORATORIES 


Industrial Research 
Soil Performance Tests Coatings 
Bacterial Corrosion 


114 East 32nd Street 
New York 16, N. Y. 


Telephone: 
LExington 2-3244 


Corrosion Engineering Service 
Pipe Line Coating and Laying 
Specifications 
Design, Installation and Maintenance 
Cathodic Protective Systems 


Heverly Engineering Company 
5425 Chadwick Rd. 
Kansas City, Kansas 


CORROSION ENGINEERING 


SURVEYS DESIGNS SPECIFICATIONS 
Impartial Evaluation 
THE HINCHMAN 
CORPORATION 


Engineers 
Francis Palms Detroit Mich. 


Over 5900 Paid 
Readers Monthly 


Engineering Service 
FRANCIS RINGER 


Consulting Corrosion Engineer 


Corrosion Tests and Surveys, Cathodic Pro- 
tection Design, Supervision Installation, 
Personnel Training, 

Hampden Ave. MOhawk 4-2863 
NARBERTH (Suburb. Phila.) PENNA, 


SMITH 
ENGINEERING CO. 


CONSULTING ENGINEERS 
CORROSION PROBLEMS 


Essex Bldg. Mohawk 
Ardmore, Pa. 4-3900 


FRANK SPELLER 
ADVISORY SERVICE 


CORROSION PROBLEMS 


6411 DARLINGTON RD, 
PITTSBURGH 17, PA. 


Kenneth Tator Associates 


Consultants protection plant, structures, 
and equipment by maintenance painting. 


SURVEYS, EVALUATIONS, TRAINING, 
SPECIFICATIONS 


KTA panels, record forms and 
supplies 
2020 Montour St. AMherst 
CORAOPOLIS, PA. 4-6521 


Testing 


South Florida Test Service 


INSPECTION TESTING RESEARCH 
ENGINEERS 
(Established 1931) 


Corrosion, weathering and sunlight 
Four locations in Southern Florida for inland, 
salt atmospheric, tidewater and total immer- 
sion exposure tests. 


7th St. MIAMI, FLORIDA 


Water and Steam 
WATER SERVICE LABORATORIES, INC. 
Specializing Since 1927 
Water treatment for corrosion 
control buildings, boilers and 

air conditioning systems. 


Main Office—423 West 126 Street, NYC 
Offices also Phila, and Wash., 


Advertise this Directory for 
$1.70 thousand 
Paid advance readers 
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150 Attend Dallas Plastic Materials Session 


Results Survey 


Are Discussed 
Meeting T-5D 


Forty-three companies out re- 
plied questionnaires submitted 
manufacturers plastic materials 
Unit Committee T-5D Plastic Ma- 
terials The answers 
were presented during the October 
meeting the committee held part 
October 12-15 meeting South Cen- 
tral Region the Adolphus Hotel 
Dallas. One hundred and fifty members 
and guests attended the committee 
meeting. 

Following are results Survey No. 
T-5D: 

Results Survey NACE T-5D 
October 12, 1954 


While undoubtedly 
mation will received, the fact that 
answers have already 
gratifying and indicative 
mendous interest the objectives 
NACE Committee T-5D. 

The tabulated results the survey 
given Table show that many dif- 
ferent plastic structures are being used 
and that present acceptance dependent 
some extent upon the length time 
that each plastic has been available and 
activities manufacturers 
plastic materials. 

will noted that over percent 
those replying were familiar with 
lease eight plastics which are being used 
considerable extent the form 
pipe, ducts and vessels. There were 
some failures reported, course, but 
even some instances where failure 
occurred, the plastic materials con- 
were superior any other 
known product. For example, glass 
reinforced impeller fan operating 100 
degrees with sulfur dioxide fumes 
failed months. had replaced 
Type 304 stainless steel impeller and 
Type 317 stainless steel impeller which 
each lasted approximately three months. 
Likewise, glass reinforced polyester 
chlorine dioxide bleaching tower top op- 
erating 160 degrees failed after six 
months, presumably due inadequate 
Physical properties 
chemical resistance. had replaced 
Stainless steel top which lasted approxi- 
mately two months. 

hoped that through the efforts 
task groups appointed that more 
complete data will secured during 
the next six months. also hoped 
that suppliers plastic materials 
will continue supply 
much needed chemical and physical data. 

attempt has been made herein 
the results the corrosion 
the survey showing both the 
nature the plastic and the 


(Continued Page 11) 


TABLE 1—Tabulation Answers Received Prior October 12, 1954 
| 
lst Hand | Miscel- 
TYPE PLASTIC Knowledge Pipe Ducts Valves Vessels laneous* 
B. Phenolic Resin, Asbestos-Filled 18 14 5 1 4 1 
C. Phenolic Resin, Carbon-Filled. 7 | 5 1 1 0 ae 
D. Furan Resin, Asbestos-Filled. . 10 | 6 6 1 0 ea 
E. Furan Resin, Carbon-Filled... 10 | 7 | 3 0 1 = 
H. Polyethylene. ....... | 21 | 17 3 3 
J. Glass Reinforced Polyesters. .. 20 | 7 7 1 | 1 2 
7 2 0 0 | 1 
| 5 2 | 3 | 0 1 
M. Fluorinated Ethylene Resins. . 17 5 | 3 | 9 2 ; 
N. Cellulose Esters............. 2 2 0 | 0 0 ‘ 
Q. Impervious Graphite......... 15 10 3 3 3 2 
* Roofs, fans, pumps, valves, stacks and other equipment. 
TABLE 
Experience Plastic Structures Reported Answer Survey T-5D 
(Data Supplied on Laboratory or Plant Testing Panels Are Not Included) 
Con- Maxi- | 
centra-| mum 
Corrosive tion | Temp. | Time Suc- Fail- 
TYPE PLASTIC Environment (%) (°F.) (Mo.) cess ure 
150 
35 100 | xX 
Phenolic Resin, Asbestos-Filled...| HCl 35 150 | p 
Phenolic Resin, Carbon-Filled. ... 32 180 X-B 
Furan Resin, Asbestos-Filled..... HCl 35 140 | x 
F.&G 
35 150 | x Sagged 
15 135 | 22 xX 
J. Glass Reinforced Polyesters...... | HCl 35 140 | | x 
| « 
140 
100 
Wet xX 
Wet xX 
Phenolic Resin, Carbon-Filled. .. .| Wet 170 } x 
Wet 190 1200 
| Wet 150 | X-B X-C 
Furan Resin, Chlorine Wet 170 
Furan Resin, Carbon-Filled...... | Wet 175 | xX : 
| Chlorine Wet 105 3 | | xX 
(eS ere | Chlorine | Wet 100 3 x 
| Wet 100 24 | x 
Wet 150 
| Wet 80 12 | x 
J. Glass Reinforced Polyesters......| Chlorine ae 100 6 | x 


(Continued Page 10) 


Vol. 10 
Mohawk 
| | 


Straight from the Kettle 


PIPE PROTECTION 


Boyd Mayes 


Recently saw about the most inter- 
esting map the Gulf Coast that 
reckon anybody would care see. 
While didn’t highlight the towns and 
vacation spots—it was lit like the 
old fashioned Christmas tree with red 
lines and dollar marks. Every red line 
was important deal all us— 
because every line that map rep- 
resented the pipe lines running 
every direction from Texas and Lou- 
represented literally 
barrels dough! Yes, sir, pipelining 
really big business, and sure 
had been our privilege have con- 
tributed the building many 
those main lines through our work and 
equipment. Which reminds what 
‘ole Zeke used say, man 
proud his work—he much 
fitten for it!” 

think the boys who did all that 
pipeline laying and stringing shown 
that map are sure entitled 
proud...for they have helped make 
history. meet their requirements 
keep the best men and equipment 

coating and wrapping pipe; 
been “putting permanence pipe” 
for over quarter century. 


MAYES BROS. 


McCarty 


CORROSION 


TABLE 
Con- Maxi- | 
rrosive tion Time Suc- 
TYPE PLASTIC Environment | (9%) CF) (Mo.) cess Be 
Dry 120 
F.&G | 
I. Styrene Rubber Blends.......... | Chlorine Dry | 100 24 ~*~ 
| Dry 120 12 X 
Dry 100 x 
A. Saran. C102 68 12 x 
Reinforced Polyesters...... Cle, C102 | 160 6 ¥ 
SbCls, HC1,Cle. | 12 4 
NaOCl | 13 50 36 x 
13 110 8 X-G 
| | 72 100 x 
B. & C. | 
Phenolic Resin, Carbon-Filled.. . . | 4 140 36 xX 
200 
50 230 60 x 
E. | | 
Resin, Asbestos-Filled..... H2S04 30 140 36 
Furan Resin, Carbon-Filled...... 10 212 4 
268 
45 24 x 
| 36 
100 
H2S0O4 | 45 140 22 X 
. Styrene Rubber Blends.......... H2SO4 100 1 x 
210 2 X* 
‘ 10 75 x 
J. Glass Reinforced Polyesters...... H2SO4 | 3 220 3 x 
1 
tures HNOs 5 100 Xt 
F. & G. 
(10), NiSO4 (15) 180 4 x 
H. Polyethy lene HNOs, HF 100 19 
Ale(SO4)3 H2SO4 10 100 6 x 
B. & C. 
Phenolic Resin, Asbestos-Filled...| FeCls 120 x 
Phenolic Resin, Carbon-Filled . 
100 
Cr2(SO4)3 10 100 4 x 
I. Styrene Rubber Blends.......... Al2(SO4) 3 100 2 x 
(NH) 2 SO4 130 12 
Q. Impervious Graphite........... CaCle2 175 
Phenolic Resin, X-C 
Phenolic Resin, Carbon-Filled.... | 
Furan Resin, Acetic Acid 
Styrene Rubber Blends.......... NaCl, NH3 170 
NaCl 60 3 xX 
160 
Acetic Acid x 
NHs3 x 
Q. Impervious Graphite........... Hs3PO4 70 175 9 x 
F.& G | 
Chrome Plating 140 
Crude Oil Salt 120 
Sour Crude 140 40 x 
Crude Oil & Salt 100 x 
Benzyl Chloride 
Plating Tank x 
J. Glass Reinforced Polyesters...... | HCl, Cle, Organic 140 8 x | 
SO2 
Q. Impervious Graphite........... Benzal Chloride-HCl1 280 14 xX 
Benzene, Benzene 
Chloroacetic Acid- 
HCl 3 xX 


* Fumes only. 
+ Embrittled. 
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November, 1954 


Prefabricated Plastic 
Pipe Line Film Unit 
Committee Organized 


Formation Unit Committee 
Prefabricated Plastic Film for Use 
Pipe Lines was approved Group 
Committee T-2 Pipe Line Corrosion 
October meeting which was 
part the October 12-15 sessions 
South Central Region the Adolphus 
Hotel Dallas. The committee ex- 
pected work minimum standards 
for formulation film and application 
methods. 

Responsibility for preparing minimum 
standards for protecting pipe lines 
include coatings and cathodic protection 
was accepted T-2. 


Tanker Committee Will 
Investigate Economics 


Economic aspects corrosion 
tanker compartments will 
gated first was decided October 
meeting T-3H Tanker Corro- 
sion during the South Central Region 
the Adolphus Hotel Dallas. The 
tentative scope investigation was ap- 
proved during the committee meeting. 
includes definition corrosion 
sustained, its cost and importance with 
respect economic solution, analyses 
causes and mechanisms and study 
preventive measures such inhibitors, 
cathodic protection, protective coatings, 
materials construction and design, 
operating procedures and atmospheric 
control. 

Committee plans study corrosion 
tankers clean and dirty service in- 
cluding those used for chemical and 
petroleum cargoes. Representatives 
several companies operating tankers 
have offered present pertinent lab- 
oratory and field data during the Na- 
tional Association Corrosion Engi- 
neers Eleventh Annual Conference and 
March 7-11. 


Screening Procedure 
Inhibitors Sought 


Establishment task group pre- 
pare procedure for screening inhibitors 
for use pipe lines and tanks sour 
crude service was agreed Oc- 
tober meeting Unit Committee 
T-2F Internal Sour Crude Corrosion 
Pipe Lines and Tanks held during 
the meeting South Central Region 
the Adolphus Hotel Dallas. 


Results Survey 
(Continued From Page 


corrosive involved. Unfortunately, was 
not possible differentiate between 
carbon and asbestos-filled phenolic 
furan structures nor between Types 
and PVC. 

While much the tabulated informa- 
tion incomplete, will serve 
foundation for more complete surveys 
the future. any case, the data 
indicates that the objectives T-5D 
are sound and that plastic structures are 
satisfactorily chemical in- 


TECHNICAL COMMITTEE NEWS 


Shock Address 
Sabine-Neches Section 
November Meeting 


Dorsey Shock, Continental Oil Com- 
pany, Ponca City, Okla., will talk 
iron analysis the November meet- 
ing Sabine-Neches Section. This 
meeting one four arranged the 
section. Gaido, Pipe Line Service 
Co., Houston, was the scheduled speaker 
the October meeting. 

Other meetings scheduled were: 

December 16—E. Greco, United 
Gas Corp., Shreveport, will speak 
corrosion problems oil and gas pro- 
duction equipment. 

January 26—Ladies night 
lation officers. 


Federated’s experience lead production and lead research 
means that you profit two ways when you buy corrosion-resisting 
lead pipe, sheet, valves fittings from Federated: You get product 
and you get the best technical help with your problem. 


For any information the use lead, write Federated’s 
Corrosion Advisory Service. Address the main office (below) any one 
Federated’s plants and sales offices across the nation. 


Subject: lead sheet and pipe 


You may say that lead pipe and lead sheet are pretty much alike 
matter who makes them from whom you buy them. “Pretty much 
alike” right. But not exactly alike. Here’s 


Federated Metals Division 


AMERICAN SMELTING AND REFINING COMPANY 
120 BROADWAY, NEW YORK 
In Canada: Federated Metals Canade, Ltd., Toronto and Montreal 


Aluminum, Magnesium, Babbitts, Brass, Bronze, Anodes, Zinc Dust, 
Die Casting Metals, Lead and Lead Products, Solders, Type Metals 


New Titanium Alloy 
Developed Battelle 


new titanium alloy capable being 
heat treated very high strength has 
been developed Battelle Institute, 
Columbus, Ohio. Paul Frost, research 
metallurgist the institute reported 
the development the National Air- 
craft Standards Committee meeting 
Cleveland October 12. 

Mr. Frost and his associates said they 
believed the heat treating system devel- 
oped for the new alloy can applied 
successfully all new commercial 
titanium alloys. The new material con- 
tains manganese, each iron, 
chromium, vanadium and molybdenum, 
with the balance titanium. 
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Protective Coatings Chart 
Discussed T-6B 


The revised chart protective coat- 
ings for resistance atmospheric cor- 
rosion was discussed during the October 
meeting Unit Committee T-6B 
Protective Coatings for Resistance 


CORROSION 


SCENES DALLAS Technical Committee 
meetings: Top, seated center, Sline, Sline 
Industrial Painters, Houston, chairman presides 
Stewart, Sun Pipe Line Co., Beaumont, chair- 
man T-2 and, right, John Watts, Jr., 
Humble Pipe Line Co., Midland, Texas confer 
during meeting T-2F which Mr. Watts 
chairman; Third, left, Jack Battle, Humble 
Oil and Ref. Co., Houston, chairman and 
Koger, Cities Service Oil Company, Bartlesville, 
vice-chairman photographed during 
session T-1H; Bottom, left, Stewart 
and Sudrabin, Electro Rust-Proofing Corp., 
meeting T-2C. 


Atmospheric Corrosion held part 
October 12-15 meeting South Central 
Region the Adolphus Hotel Dallas. 
The chart will completed time for 
the National Association Corrosion 
Engineers 11th Annual Conference and 
March 7-11 and will published shortly 
thereafter. Twenty members and guests 
attended the committee meeting. 


Oil Well Casing Cathodic 
Protection Held Practical 


The practical value cathodic protec- 
tion mitigate oil well casing corrosion 
was recognized Unit Committee 
T-1H Oil String Casing Corrosion 
meeting held October part the 
October 12-15 meeting South Cen- 
tral Region the Adolphus Hotel 
Dallas. Seventy-five members and guests 
heard several companies report using 
this type protection the field and some 
members expressed the opinion that 
will economical method miti- 
gating casing corrosion. 


Minimum Standards for 
Coal Tar Coatings Sought 


Preparation minimum standards for 
coal tar coatings cover materials, ap- 
plication, surface preparation 
dling was decided during October 
meeting Unit Committee T-2G 
Coal Tar Coatings for Underground 
Use. tentative draft was agreed 


NATIONAL ASSOCIATION CORROSION ENGINEERS 


and task groups formed complete the 
standards during the committee 
ing which was part the October 12-15 
meeting South Central Region held 
the Adolphus Hotel Dallas. 


Leakage Conductance 
Report Approved 


proposed standard for measuring 
leakage conductance buried pipe lines 
was approved during October 
meeting Unit Committee T-2D 
Standardization Procedures for Meas- 
uring Pipe Coating Leakage Conduct- 
ance. Fifteen members and guests at- 
tended the meeting during the October 
South Central Region meeting the 
Adolphus Hotel Dallas. The proposal 
was submitted Group Committee T-2 
Pipe Line Corrosion and expected 
published the near future. 


Report Screening 
Inhibitors Completed 


standard laboratory procedure for 
screening corrosion inhibitors for use 
oil and gas wells was approved Unit 
Committee T-1K Inhibitors for Oil 
and Gas Wells October The com- 
mittee met during the October 12-15 
meeting South Central Region the 
Adolphus Hotel Dallas. 
dure will submitted Group Com- 
mittee T-1 Corrosion Oil and Gas 
Well Equipment for approval and ex- 
pected published the near future. 


Book Oil and Gas 


Well Corrosion Reviewed 


Outline book corrosion oil 
and gas well equipment being prepared 
Group Committee T-1 Corrosion 
Oil and Gas Well Equipment was 
presented during the October meet- 
ing the committee John Sud- 
bury, Continental Oil Co., Ponca City, 
Oklahoma, who chairman T-1 edi- 
torial committee for the book. 

Approximately 175 members and 
guests attended the meeting during the 
October 12-15 meeting South Central 
Region held the Adolphus Hotel 
Dallas. The outline was discussed and 
members were asked send written 
suggestions, pictures illustrations 
for the book which 
completion July 1955. Reports from 
T-1 Unit Committees represented 
Dallas were made during the committee 
meeting. 


Plastic Materials Papers 


Presented Before 100 


Six technical papers performance 
plastic materials were presented be- 
fore 100 members and guests attending 
the October meeting Unit Com- 
mittee Oil Field Structural 
Plastics which was part the October 
12-15 meeting South Central Region 
the Adolphus Hotel Dallas. Plans 
are publish abstracts the papers 
Technical Committee News Section 
December issue 

The committee continuing 
data long term testing plastic pipe 
used oil and gas well production. 


grou 
tests 


impr 
to ¢ 
pipe 


contr 
of th 


lead 
4 
tices. 
rosio 
the 
meet 
discu 


12-15 


lines 
-2D 
Meas- 
onduct- 
ests at- 

the 
T-2 
xpected 


lure for 
use 
Unit 
for Oil 
the 
Com- 
Gas 
ex- 
future. 


wed 


oil 
orrosion 
ent was 
Sud- 
T-1 edi- 


ers and 
ring the 
Central 
sed and 
written 
strations 
from 
nted 


ormanice 
ttending 
Com- 
uctural 

Region 
Plans 
ction 


gather 
stic pipe 
ion, 


November, 1954 


Second Interim Report 


Lead Sheathed Cables 
Soon Published 


The second interim report Tech- 
nical Unit Committee T-4B has been 
completed and scheduled for publica- 
tion the December issue 
The report entitled, “Tests and Surveys 
for Lead Sheathed Cables the Utili- 
ties Industry,” was compiled Task 
Group T-4B-3 Tests and Surveys. 
Task Group T-4B-3 began work the 
interim report 1952 under the old 
designation, Technical Practices Com- 
mittee 16D and much the work was 
done Kulman, Consolidated 
Edison Company Y., Inc. New 
York, who then was chairman TP- 
The work was continued under the 
leadership Howell, Public Serv- 
ice Electric Gas Company, Maple- 
wood, New Jersey, current chairman 
T-4B-3. Mr. Kulman now chairman 
Group Committee T-4. 

The interim report three parts. 
The first part glossary electro- 
lysis terms, which was prepared the 
committee reading and un- 
derstanding the report. The second part 
tests and surveys, which 
summary replies the 
tests and surveys. 

The report covers the test and sur- 
vey practices utility companies and 
electrolysis committees concerned with 
lead sheath cables. These include elec- 
tric utilities, telephone and telegraph 
companies and railroad. The scope 
the study includes present practices with 
respect tests lead sheath cables 
underground ducts and buried the 
earth, 

General subjects covered the re- 
port are types surveys, instruments 
and equipment used, chemical corrosion 
encountered, interpretation test data 
and general miscellaneous questions. 

The interim report the second 
series four being prepared task 
groups Unit Committee T-4B Cor- 
rosion Cable Sheaths. This report 
tests and surveys contains much useful 
information the field corrosion miti- 
gation the utilities industry. 


Cathodic Protection 
Discussed T-1A 


Cathodic protection was discussed 
the September meeting Unit Com- 
mittee T-1A Santa Springs, Cali- 
fornia. 

The committee discussed the use 
impressed current and sacrificial anodes 
cathodically protect wash tanks 
against internal corrosion. Protection 
Pipe and casing against external corro- 
sion was also discussed. All attending 
the meeting participated round table 
discussion field results his com- 


current cathodic protection prac- 


Unit Committee T-1A, studying cor- 
oil and gas well equipment 
the Los Angeles area, holds monthly 
Meetings which various aspects for 
oil and gas well equipment corrosion are 
discussed. The committee has been very 
active over the past few years and has 
contributed considerably the efforts 
the parent committee T-1. 
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other 


gives mils thickness per 
for heavy duty protection steel 
severe corrosive environments 


duty protection required for areas 
chemical processing plants and other industries where severe 
corrosive conditions are present (high fume concentration, 
heavy splash and spillage). Vinyls and other relatively thin 
coatings, which not give heavy duty protection, fail 
these environments. 

But Phenoline 300 modified thermosetting phe- 
nolic) gives you this vital protection and saves you money, 
too. Here’s why: 


mils (.010”) thickness per coat. This means fewer coats required, 
lower application cost. 

Highly resistant acids, alkalies, solvents. 

100% solids—no special ventilation necessary during application. 

Can sprayed brushed. 

Air dries—no baking required. 

Resists sudden temperature changes. 

Easy wash down and keep clean. 

Available all colors. 


write today for information and literature, including results 
free impartial tests different protective coatings, 
cluding Phenoline 300, severe corrosive atmosphere. 


Synthetic Materials 


327 Thornton Ave., St. Louis 19, 


| 
= 
¢ 


Building Ground Beds Match Standard 
Rectifiers Recommended T-2B Meeting 


During meeting Unit Committee 
T-2B Anodes for Impressed Cur- 
rents, one the members said that his 
company favors use standard size rec- 
and building ground beds 
match the output, thus making 
unnecessary order units various 
ratings and specifications. His company’s 
operations have been such magnitude 
that sufficient data past installations 
are available permit determination 
the number anodes required for any 
particular ground bed from experience 
once the soil resistivity ground bed 
site has been determined. 

said his standard ground bed in- 
volves placing graphite anodes coke 
breeze backfill 12-inch diameter holes 


spaced feet apart and drilled 12- 
foot depth, with depths feet 
some locations. explained that his 
operations, the most important phase 
designing ground bed lies proper 
measurement soil resistivity pro- 
posed ground bed site. Once this resis- 
tivity has been properly determined, ex- 
perience indicates the proper number 
anodes use. said that many in- 
stances split ground beds are used with 
single rectifier. This involves using 
half the ground bed one side the 
pipe line not closer than 100 feet the 
line, the other half the ground 
bed the other side the pipeline, 
least 100 feet from the line. The result 
roughly the same two separate 


pipe lines tank bottoms flow lines oil well casings 
profit loss due corrosion, Pipe Line Anode Corp. offers you experi- 
enced engineering service solve any problem. 


PIPE LINE ANODE 
CORPORATION 


25th WEST AVENUE AND SAND SPRINGS ROAD 


Ray Ryan 
Sutter Street 
San Francisco, Calif. 


Crose Pipeline Equipment Ce. 
858 Wilson Avenue 
Newark, New Jersey 


Crose-Curran, Ltd. 

11102 Jasper Avenue 
Edmonton, Alberta 
Pipeline Supply Company 
912 West 11th 

Houston, Texas 


ground beds operating parallel which, 
where the soil conditions are 
mately the same both sides result 
lower over-all ground bed resistance 
soil than would obtained all the 
anodes were installed single ground 
bed. 

Another member the committee in- 
dicated that his opinion ground bed 
resistance should taken the resist- 
ance the ground bed alone and should 
not include the resistance cables from 
the ground bed the rectifier from 
the rectifier the pipe line, the re- 
sistance between the pipe line and soil, 
believes that confining the deter- 
mination the resistance the ground 
bed proper the problem confined 
the determination average soil resis- 
tivity proposed ground bed site and 
design the ground bed for desired 
value resistance that particular soil, 


Failure Anode Leads 


Mention was made one instance 
graphite anode failure caused anode 
leads pulling away from the graphite 
discussing the reported fail- 
ure, was indicated the trouble may 
have arisen from manufacturing defects 
connected with soldering the anode 
leads into the brass ferrule which 
driven into the end the graphite 
anode. member said the manufacturer 
has recently improved manufacturing 
techniques and that all anodes now 
issued from the factory are subjected 
pull test and that the future 
not contemplated there will further 
instances field complaints poor 
lead connections. 

member the committee offered 
suggestion for the use graphite 
anodes instances where backfill can- 
not used conveniently with the an- 
odes, often the case very wet 
order avoid concentration current 
discharge the lead end the anodes 
they might installed end end 
one unit horizontally with the lead ends 
together. The effect such arrange- 
ment that single long anode hav- 
ing the lead connection the middle 
that with current 
trated the extreme ends rather than 
lead ends there will thus less tend- 
ency for early failure the anode con- 
nections. answer question con- 
cerning the effect current discharge 
impregnation the lead end 
graphite anode, the 
there effect from this impregna- 
tion other than reduction the rate 
oxidation the anode. 


Vertical Horizontal Installation 


relative effectiveness vertically 
stalled anodes compared horizontally 
installed anodes. Most felt that 
possible anodes should installed 
tically because most cases, vertical 
anode will more efficient reducing 
ground bed resistance than one installed 
horizontally. was mentioned that 
some instances standard length anodes 
have been cut off order install 
them vertically sites 
soil above rock shallow. 

The importance using low 
coke breeze backfill was discussed. One 
member mentioned applications 
graphite anodes are coke 
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YOU KNOW HOW MUCH CORROSION 
PRODUCERS EACH YEAR? 


from 
the re- 
and soil, 
deter- 
site and 
desired 
ular soil, 


anode National Association Corrosion 
wells and 3,052 “sour” oil wells, 30% 
defects the “sweet” wells and 80% the 
“sour” showed evidence corrosion at- 
raphite tack. survey conducted the Natural Prevent corrosion carbon 
Gasoline Association America showed that 
acturing out 2,466 scattered gas and gas condensate wells steel and alloys 
surveyed, 46% showed corrosion damage and 
metal losses. has been estimated that the over- 
further all cost corrosion producing oil properties Stop hydrogen embrittlement 
poor the United States runs high $500.00 per 
raphite annually. Corrosion cost gas and gas-conden- 
sate wells has been estimated approximately 
the an- $4.30 per MMCF gas produced, annual Are easy apply. Can 
total $13,000,000.00. The total cost corrosion pumped, dumped, lubricated 
all these wells $263,000,000.00! 
While such figures certainly reflect the tremen- 
ends dous cost corrosion producers general, Available also solid stick form 
they may not show what the losses due corro- 
ode hav- sion are your properties. Why not ask your 
Kontol engineer for corrosion survey? There Safe, easy 
her than obligation, and can show you how Kontol 
tend- inhibitors help you stop these profit-cutting cor- extraordinary precautions 
rosion losses. required 
For complete information call your Tretolite man. 
nd 
icated 
lation Division Petrolite Corporation 
not deposit formation- 
369 Marshall Avenue, Saint 19, Missouri 
5515 Telegraph Rd., Los Angeles 22, California 
v herever 
Chemicals and Services for the Petroleum Industry PAY YOU 
CORROSION PREVENTING SCALE PREVENTING 
sed. One 
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SHUTDOWNS FOR 
THIS 


These corrosion-resistant Saran Lined Pipes, 
Fittings and Valves have conveyed hydrochloric acid for 
seven years with trouble-free service! 


This installation large chemical com. 
pany has been intermittently conveying 
hydrochloric acid for seven years with 
shutdowns because corrosion. There has 
been danger injury from bursting 
pipes sudden leaks either, for this 
steel-clad pipe has high-pressure strength 
and durability. And the joints have re- 
mained airtight and leakproof. 


Installation was simple, also. Saran lined 
steel pipe easily cut and threaded the 


Saran Lined Pipe Company 

2415 Burdette Ave. Ferndale 20, Mich. 

Lined Pipe, Valves and Fittings. 


field, without need special tools. Be- 
cause its rigidity even long spans re- 
quire minimum supports. 


your production requires handling 
corrosive liquids, investigate saran lined 
pipe, fittings and valves. glad 
assist you with installation plans. 
RELATED SARAN PRODUCTS—Saran rub- 
ber tank lining Saran rubber molding 
stock Saran tubing and fittings Saran 
pipe and fittings. 


Name 
Title 

Company. 


T-3A Submits List 
Corrosion Inhibitors 
For Early Publication 


list corrosion inhibitors compiled 
Unit Committee T-3A Corrosion 
Inhibitors has been submitted for pub- 
lication according the committee 
chairman, Wise, National 
nate Corporation, Chicago, 
(old designation TP-9) has been 
ing the list since May, 1951. 
alphabetical list corrosion 
tors collecting for ready 
pertinent information the mechanism 
and uses important inhibitors. 
designed for the corrosion engineer who 
has limited knowledge 
rather than for the advanced researcher 
interested minor differences. 

Because relatively few materials fail 
act inhibitor under some ex- 
made list only those materials 
use has attained commercial significance, 
Each material listed accompanied 
literature reference guide the reader 
details the method application, 
facts. Wherever possible, the references 
are chosen provide cross refer- 
ences thorough introduction related 
materials, their method action and 
teristics the subject inhibitor. 

Additional information includes names 
suppliers, metals which can pro- 
tected, preferred environment with 
spect and temperature range and 
dosage which has been 
fully. 

The list corrosion inhibitors may 
published 


Building Ground Beds 


(Continued From Page 14) 


breeze columns deep holes depending 
upon the coke breeze column, which 
often extends several feet below 
anode, serve effective electrode 
ground. Another member indicated that 
the carbonaceous backfill BF3 when sub- 
jected pressures about six 
pounds per square foot testing con- 
tainer will have indicated resistance 
order ohm centimeters dry and 
about one ohm centimeter than 
these values wet. Coke breeze back- 
fill obtained from various sources may 
have marked variations resistivity but 
obtained from satisfactory source, 
ohm centimeter range and_ preferably 
less. was noted that 
coke breeze for ground purposes, 
resistivity the material should 
checked assure that unusually high 
resistivity material not obtained. 
the resistivity too high, the result will 
much higher ground bed resistances 
than designed figures might indicate. 
also was noted that 
breeze normally will high 
tivity unless has been heat treated 
reduce resistivity. 


Members may get the distinctive NACE 
membership pin for $10. 
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For only chemical ceramics will resist all 
acids, alkalies and all solvents (with the exceptions 
fluorides and hot caustics). White chemical porce- 
lain, particular, offers important processing advan- 
tages. addition its chemical inertness, white 
chemical porcelain completely non-toxic and non- 
contaminating. Its smooth glazed surface makes clean- 
ing matter minutes. can fabricated one- 
piece construction into vessels practically any shape 
and sizes from thimble thousand gallon tank. 
Many items equipment, such pipe, valves, fittings, 
sinks, filters and storage vessels are standard items car- 
tied stock and ready for immediate shipment. Other 
items can fabricated short notice. 


The United States Stoneware Company has been one 
the world’s principal producers chemical ceramics 
for more than ninety years. Continual research and im- 


proved manufacturing techniques give today’s chemical 
ceramics characteristics far superior those even 
few years ago: better heat-shock resistance, higher 
mechanical strength, closer dimensional tolerances. 


Better take fresh look chemical may 
pay you well. 


PRODUCT 


STONEWARE 
Akron 


Plastics and Synthetics 


Other Corrosion-Resistant materials manufactured and fabricated Stoneware and its affiliated companies, 
include: TYGON Plastics, Duralon Resins, natural and synthetic rubber products, lead-lined equipment, adhesives 
and organic bonding agents, acid-brick and cements, and sintered metallic oxides. 
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ASSOCIATION CORROSION ENGINEERS 


From acid (rust) 


condition alkaline 
(NON-RUST) condition 
one easy step with 


TNEMEC PRIMERS! 


CATALOG 
TELLS THE STORY! 


request your business letter- 
head will bring you this very 
useful Catalog 54. 


MEK 


“Spell 
Backwards” 


Bar Ball Coupons 
Eliminate Edge Effects, 
T-2C Told Dallas 


That the use bar ball coupons 
test cathodic protection eliminates 
edge effects was revealed during the 
October session Unit Committee 
T-2C Minimum Current Require- 
ments for Cathodic Protection which 
was held during the October 12-13 meet- 
ing South Central Region the 
Adolphus Hotel Dallas. 

One member felt coupons placed 
distance from pipe line will not give 
satisfactory results and questioned their 
value because surface factors existing 
pipe lines will not duplicated cou- 
pons distant from the line. 

Ready polarization graphitic prod- 
ucts corrosion was reported 
member. much interest was shown 
was requested report further the 
matter during the National Association 
Corrosion Engineers Eleventh An- 
nual Conference and Exhibition 
held Chicago March 7-11. The 
committee plans complete tentative 
recommendations for protection criteria 
the March meeting. 


Utilities’ Corrosion Costs 


The expense public utility 
result consumer’s corrosion problems 
will the main topic discussion 
Unit Committee T-4F meeting, sched- 
uled held November Los 
Angeles, California. 

Committee T-4F, studying materials 
selection for corrosion mitigation the 
utilities industry inviting engineers, 
architects, building inspectors, builders 
and plumbers the meeting for the pur- 
pose giving them information cor- 
rosion control. Specific items dis- 
cussed are: 

Materials selection and practical ap- 


plication and use prevent corrosion 
plumbing. 

Improved specifications for cast 
soil pipe reduce susceptibility jp. 
ternal and external graphitic 
This always has been 
water and sewage 
T-4F hopes develop information help. 
ful finding practical and economical 
remedies. 

particular materials may selected 
for corrosion resistance. subject 
will concern specific factors 
environments leading special 
tion materials and combinations 
materials which may placed close 
proximity without undue corrosion, 


How CORROSION 
Indexed 


Annually, in December issue, a cross-refer- 
enced tabular topical index the ma- 
the Technical Section 
published. alphabetical subject index 
will published the December, 1954 
issue, 

Annually, in December issue, an alphabetical 
author index is published, 

Annually, December, tabular index 
the Corrosion Abstract Section pub- 
lished. 

Monthly, technical articles published Cor- 
rosion are abstracted in the Corrosion 
Abstract Punch Card Service. 

Year Index, 1945-49, consisting cross- 
referenced tabular topical index and 
alphabetical author index was published 
the December, 1950 issue Corrosion, 

Bibliographic Surveys of Corrosion—Corrosion 
Technical Material indexed 
NACE’s Bibliographic Surveys. 

Corrosion regularly indexed Engineer- 
ing Index. | 


10-year Index, 1945-54—In preparation and 
scheduled to appear early in 1955 is a | 
10-year index the Technical Material 
‘published Corrosion. will consist 
subject index and 
alphabetical author 


No indices of other sections of Corrosion — 
are prepared by NACE. 


according to the NACE Abstract Filing Sys- 
tem Index, which used for NACE Ab- 
stract Punch Cards and the biennial 
graphic Surveys Corrosion. 


APEX Anodes are 
available in 17 Ib. 
and 32 Ib. bare anode 
with or without wire, 
or complete packaged 
anode with wire and 
back-fill ready for 
installation, 


Corrosion control for under-ground and under-water 
pipelines and other metal structures regardless all 


other methods used. 


Anode folders technical consultation with our engineers 


available upon request. 
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Gordon Scott and W.H.J. Vernon Are Named 
Receive 1955 Speller and Whitney Awards 


American Nuclear Society 
Organized October 


meeting organize the American 
Nuclear Society. was held October 
representatives 13,000 scientists and 
engineers engaged full-time govern- 
mental, industrial and educational as- 
pects atomic energy activity the 
United States the National Academy 


Principal purpose the society 
foster integration and advancement 
nuclear science and technology through 
interchange information and ideas 
all fields research utilizing nuclear 
techniques, was reported. 


congratulating the society its 
founding, Representative Sterling Cole, 
chairman, Joint Committee Atomic 
Energy, said: deem particularly 
fortunate that this new society being 
founded soon after the passage 
the Atomic Energy Act 1954 which 
seeks encourage—both within our own 
country and with friendly nations 
abroad—the dissemination and exchange 
information and thereby promote 
scientific and industrial progress and 
public understanding.” 


addition the organizing commit- 
tee 200 senior scientists and engineers 


have accepted invitations become 


charter members, was said. Member- 
ship open only individuals with 
degrees physics, chemistry, mathe- 
matics, biology, medicine and all branches 
engineering who are engaged pro- 
fessional activity one more the 
fields nuclear science and engineering. 
and expected that cooperative con- 
will held with foreign tech- 
nical groups, according the report. 
technical conference the so- 
ciety scheduled Pennsylvania State 
University, State College, June 
27-29, 1955, was announced. 


Krupp Periodical 
Publication Resumed 


Technesen Mitteilungen Krupp, 
the Krupp works, Essen, 


being published again. 
Numbers and were issued Janu- 
ary and number June. The address 
the publication is: Werksbucherei 
Krupp, Postfach 739, Essen. 


The first three issues, carefully 
Printed with the precision common 
technical literature, contain fully 
illustrated articles with extensive tabular 


inetics the Systems Wolfram 
arbide, Titanium Carbide, Chromium 
“Modern Shipbuilding 


Dr. Gordon Scott, consulting engi- 
neer Los Angeles and 
Vernon, Chemical Research Labora- 
tory, Teddington, Middlesex, England 
have been selected receive the 1955 
NACE Awards. Dr. Scott, whose cor- 
rosion work goes back more than 
years, has written many papers cath- 
odic protection and coating under- 
ground and underwater structures. 
demand lecturer for University 
courses dealing with corrosion prevention 
and has appeared before short course 
students programs co-sponsored 
the National Association Corrosion 
Engineers. Dr. Scott was contributor 
the only Proceedings published the 
NACE following its first annual meeting 
Dr. Scott has been named 
receive the Frank Newman Speller award 
for achievements corrosion engineer- 
ing. 

Mr. Vernon, whose numerous scientific 


treatises corrosion related bacteria, 


inhibitors, coatings, economics and other 
corrosion matters have appeared publi- 
cations England, France, Canada and 
the United States, has been selected 
receive the Willis Rodney Whitney 
Award for achievements the field 
corrosion science. Mr. Vernon’s acute 
perception the mechanisms corro- 
sion has gained him world wide reputa- 
tion his field. 


ASME Nuclear Engineering 
Committee Established 


The American Mechanical 
Engineers has established Nuclear En- 
gineering Committee which savs will 
serve coordinate number activ- 
ities connected with nuclear engineering 
now carried out various divisions 
the society. 

Committee chairman Albert Pasini, 
Detroit Edison Corp., said work will 
devoted primarily fuels, heat transfer, 
instruments and regulators, metals engi- 
neering, power and safety. pointed 
out that activity would more prac- 
tical than past because increasing 
declassification documents made pos- 
sible under new Atomic Energy Act. 

Primary assignments committee 
will plan participation ASME 
Nuclear Engineering Conference 
scheduled summer 1955 and 
study ASME long-range needs field 
nuclear engineering and recommend 
method organization within society. 

was emphasized that committee 
separate and distinct from 
Nuclear Energy Application Committee 
which policy group. 


nical Section was published December, 
1950. 


years Technical Sec- 
tion pages number more than 3000. 


Phosphate Treatment Not 
Entirely Satisfactory 
For Some Container Uses 


General use phosphate treatments 
for container interiors may not en- 
tirely satisfactory according 
Nowacki, Battelle Memorial Institute, 
Summary Proceedings Symposium 
Phosphate Pretreatment held Co- 
lumbus, Ohio April 29. Mr. Nowacki 
explained that the coatings actually may 
decrease resistance linings some 
hard-to-package products and apparently 
the question phosphating must 
decided only after considering each prod- 
uct and possibly each coating used. 


Mr. Nowacki said best pretreatments 
the iron phosphate type were com- 
parable best zinc phosphate types 
over-all basis and were better reverse- 
impact and ductility tests. expressed 
little doubt that scale removal neces- 
sary before phosphating and felt im- 
proved outdoor durability impor- 
tant reason for using treatment. 
pointed out chromic acid rinse neces- 
sary for best performance salt-spray 
and water-immersion tests. revealed 
that with few exceptions less rust oc- 
curred metal-phosphated panels ex- 
posed high humidity than clean- 
hot-rolled steel. 

Heavy phosphate coatings impair 
reverse-impact resistance organic lin- 
ings applied over them and maximum 
coating weight around 200 seems 
satisfactory with lower weights coat- 
ing necessary withstand forming op- 
erations said. Mr. Nowacki sum- 
marized the phosphate treatment pro- 
gram conducted Battelle Memorial 
Institute for Steel Shipping Container 
Institute, Inc., saying that pretreat- 
ments still must considered mainly 
from their performance container ex- 
teriors and unlined containers. 

The summary includes short reviews 
presented during the symposium 
seven suppliers metal phosphating 
compounds. One supplier felt satisfac- 
results could obtained using 
high quality hot-rolled steel having tight, 
uniform scale. was the opinion 
that degree improvement obtained 
using scale-free steel does not justify 
cost involved. Another favored more 
comprehensive study before definite con- 
clusions are drawn regarding certain 
phases phosphate treatments. Sim- 
plicity, economy and durability merits 
iron phosphating were pointed out 
supplier. Another stated that neither 
iron nor zinc phosphate themselves 
were special value rust preventives 
for extended periods but were value 
surface preparation for paint. 


According the summary investiga- 
tions Battelle showed best outdoor 
exposure resistance was obtained when 
enamels were applied over scale-free 
surface using high-quality hot-rolled 
steel selected from centers sheets. 

The summary published Steel 


Shipping Container Institute, Inc., 600 
Fifth Ave., New York 20, 
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BOOK REVIEWS 


Neoprene Notebook No. 60. 
inches, eight pages, paper. August 
1954. Products Information Service, 
Inc., Wilmington, Delaware. Free. 


The seventh “Language Rubber” 
series telling how rubber industry runs 
tests and what results mean engi- 
neers and designers rubber parts. Re- 
sistance rubber abrasion, flex 
fatigue and tearing are discussed. Neo- 
prene coatings, hog drive belts and 
safety soles are Also included 
are Neoprene abstracts centrifugal 
pump, leveling mount and cleat con- 
veyor belt. 


German-English Dictionary Auto- 

matic Control Terms (Paper No. 54- 
paper. 1954. Order Dept., American 
Society Mechanical Engineers, 
39th St., New York 18, Per 
copy, 50c. 
The dictionary was compiled 
Pessen, research engineer, Servomechan- 
ism Laboratory, Brown Instruments Di- 
vision, Minneapolis-Honeywell Regula- 
tor Co., Philadelphia. Mr. Pessen states 
the aim the dictionary not sup- 
plant but rather supplement existing 
lists about 750 German words and 
their English translations equivalents 
many which are not found German- 
English scientific dictionaries. 
the terms stem from articles the Ger- 
man publication “Regelungstechnik” 
(Automatic Control Technology) and 
from recently published German Auto- 
matic Control Terminology Standard. 
appendix lists German automatic 
control symbols and conventions. 


Physical, Electrical Chemical Prop- 
erties Polyester Film 
paper. Film Department, Pont 
Nemours Co., Inc., Wilmington 
98, Delaware. Free. 

technical report physical, electrical 
and chemical properties Mylar poly- 
ester film containing revised, up-to-date 
information, with charts, diagrams and 
tables. Types and gauges Mylar are 
listed and table the film’s physical 
properties compared cellophane, 
polyethylene and acetate film produced 


Adhesives For Mylar Polyester Film 
(TR-2). inches, five pages, 
paper, Film Department, Pont 
Nemours Co., Inc., Wilmington 98, 
Delaware. Free. 

technical report adhesives devel- 
oped for bonding Mylar other mate- 
rials containing information supplied 
adhesive manufacturers. Listed detail 
adhesives recommended for bonding 
Mylar other films and directory 
adhesive suppliers well adhesive 
code names and colors. 


Permian Basin Fifth Biennial Corrosion 
Tour. pages, 11, Paper. 1954. 
Permian Basin Section, National As- 
sociation 
Available from John Knox, The 
Western Company, Midland, Texas. 
Per Copy, $2.00 postpaid. 

This publication narrative the 
September 30, October and 1953, 5th 
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Biennial Corrosion Tour sponsored 
Permian Basin Section. in- 
cludes descriptions the numerous ex- 
hibits oil well production and storage 
equipment and around Midland, Texas. 
The equipment described, the type 
protection itemized and the degree 
change from the last inspection in- 
dicated. some instances registrants 
had the opportunity see the progress 
corrosion the advantage corrosion 
control measures since 1951 the same 
equipment. 

Equipment inspected included asbestos 
cement, cement lined, inhibited, plastic 
coated and plastic pipe lines; refinery 
equipment; tanks with aluminum decks, 
ammonia treated, coal tar plastic 
coated, concrete bottomed, galvanized, 
nickel plated bottomed plastic 
bottomed tanks; plastic coated treaters, 
salt water disposal and water flood sys- 
tems, and the effect wells alloys, 
cathodic inhibitors and plastic 
coatings. 


Paint Industries Show 


Presentation technical papers and 
discussions, including one polyvinyl 
acetate emulsion paints are scheduled 
during the 19th Paint Industries Show 
15-20. James Scott Long, Devoe and 
Raynolds Co., present the Joseph 
Mattiello Lecture and John Ret- 
taliata, president Illinois Institute 
Technology, will give the keynote ad- 
dress. 


SAE Design Session 


Four papers were scheduled during 
symposium Compatible Design 
Equipment and Its Packaging sponsored 
Society Automotive Engineers 
Technical Committee S-8 Los An- 
geles, California October The 
papers deal with Air Force packaging 
problem, fragility rating for aircraft 
equipment, optimum properties 
packaging material and high-speed pho- 
tion. 


Plant Maintenance Show 


The 6th Plant Maintenance and En- 
gineering Show scheduled held 
New York City January 24-27. 


Inter Society Corrosion Committee 


CORROSION MEETINGS 
CALENDAR 


Nov. 

American Institute Mining and 
Metallurgical Engineers, Institute 
Metals Division, Fall Meeting, Shera- 
ton Hotel, Chicago, 

1-5 National Metal Exposition, 
cago, 

8-11 American 
Conrad Hilton Hotel, Chicago, 


14-18 National Association Corrosion 
Engineers, Western Regional Division 
meeting, Los Angeles, California. 

15-18 American Gas Association, Op- 
erating Section, Meet- 
ings, Hotel New Yorker, New York, 


28-Dec. American Society Refrig- 
erating Engineers (50th Annual Meet- 
ing), Hotel Ben Franklin, Philadel- 
phia, Pennsylvania. 


Chi- 


chanical Engineers (Annual Meeting) 
Hotel Statler, New York, New York 


Dec. 


12-15 American Institute Chemical 
Engineers (Annual Meeting), 
Hotel, New York, New York. 


1955 
Feb. 


16-18 National Association 
sion Engineers (Sixth Annual Pipe 
liners Short Course) Mayo Hotel, 
Tulsa, Oklahoma. 


March 


7-11 National Association Corrosion 
Engineers, Annual Conference 
hibition, Palmer House, Chicago, 

28-April 9th Western Metal Congress 
and Exposition, Pan-Pacific Auditorium, 
Los Angeles, California. 


May 


American Institute Chemical 
Engineers, Shamrock Hotel, Houston, 
Texas. 


9-13 A.G.A. Industrial Gas 
(location announced). 


16-18 Southern Gas Association, New 
Orleans, Louisiana. 


June 

5-9 Canadian Gas Association, Annual 
Meeting, General Brock Hotel, Ni- 
agara Falls, Ontario, Canada, 


American Water Works Associa- 
tion Annual Conference, Chicago, 
Illinois. 


13-18 American Society Mechanical 
Engineers (75th Anniversary Meet- 
ing), Congress and Hilton Hotels, 
Chicago, Illinois. 


Oct. 


17-19 A.G.A. Annual Convention, Los 
Angeles, California 


National Metal Exposition, De- 
troit, Michigan will exhibit). 

Nov. 

13-18 American Society 


chanical Engineers, Congress 
ton Hotels, Chicago, Illinois. 


27-30 American Institute Chemical 
Engineers (Annual Meeting), Statler 
Hotel, Detroit, Michigan. 


1956 


March 


12-16 National Association Corrosion 
Engineers, Annual Conference 
hibition, Hotel Statler, Y., New 
York. 

Oct. 

15-16 National Metal Exposition, Phil- 
adelphia, will exhibit). 


tion, Atlantic City, New Jersey. 


Nov. 


25-30 The American Society 
chanical Engineers, Statler Hotel, 
York, New York. 


1957 
Oct. 


21-25 National Metal Exposition, 
land, Ohio will exhibit). 
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Can Solve Your CORROSION PROBLEMS! 


TODAY, MANY MODERN INDUSTRIES are specify- 
ing ACIPCO stainless steel centrifugally spun tubes 
combat the damaging effects chemical, atmospheric. 
galvanic and other types corrosion. They have found 
through experience that ACIPCO tubes serve exception- 
ally well under adverse conditions countless industrial 
applications. 

Manufactured meet national standard specifications, 
wide variety sizes lengths feet are avail- 
able and can made order promptly. ACIPCO tubes 


can also made special non-standard analyses. 
Typical applications include: Hydraulic cylinders, chem- 
ical retorts, furnace tubes, paper mill rolls and many 
other uses. addition, they are receiving wide recogni- 
tion component weldment applications. 

ACIPCO tubes there absence directional 
lines weakness found hot rolled cold drawn 
tubing. Tubes can furnished rough as-cast, finished 


machined honed your specific needs. 


SIZE RANGES: 21/,”-50” O.D.; wall. 
TYPES: Carbon, alloy and stainless steel, cast iron and Ni-Resist. 
SPECIFICATIONS: A.S.T.M., A.M.S., A.B.S., and others. 


Distributors: 


Hastings Company, Inc. Lyman Tube and Bearings, Ltd. 
Comnmey Street 920 Ste. Sophie Lane 
mbridge 42, Massachusetts Montreal Canada 


AMERICAN CAST IRON PIPE COMPANY 


Special Products Division 
Birmingham Alabama 


NOW AVAILABLE without charge, ““ACIPCO STEEL 


hyd A. Frasse and Co., Inc. J. M. Tull Metal and Supply Co. C. A. Roberts Company Centrifugally Spun Tubes’—a new 16 mm sound 
rand Street 285 Marietta Street, N.W. 2401 25th Ave. ‘ 
ew York 13, New York Atlanta, Georgia Franklin Park, Illinois motion picture in color (331 minutes) showing 


Strong, Carlisle & Hammond Co. Ducommun Metals & Supply Co. T. E. Rybka ACIPCO’s centrifugal tube-making process. Write 


1392 West Third t 4890 South Al da Street South Park Road—R.D. 4 i 
Cleveland 13, —” Los Angeles $4, California Library, Pennsylvania ACIPCO, P. O. Box 2603, Birmingham 2, Alabama. 


| 
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Gredag Inc., Niagara Falls, Y., manu- 
facturers graphited and non-graphited 
industrial lubricants has published 
four page folder “Service Recommenda- 
tions for Industrial Lubricants” describ- 
ing the many Gredag products. 


Brass Wire produced Titan Metal 
Manufacturing Co., Bellefonte, Pa., 
described four-page folder entitled 
Titan Brass Wire which has been pub- 
lished the company. 


Ingram-Richardson Manufacturing Co., 
Beaver Falls, Pa., has received con- 
tract for porcelain enameling aluminum 
sheets and extrusions used bulkhead 
partitions the aircraft carrier For- 
restal. reports enameled 
aluminum used weight reduction 
feature certain parts the ship and 
indicated that low maintenance and cor- 
rosion resistance features may have been 
factors the material’s selection. 


Phoenix Precision Instrument Co., 
3803-05 Fifth St., Philadelphia 40, 
Pa., produces the Sinclair-Phoenix for- 
ward-scattering aerosol and smoke pho- 
tometer which says rugged, port- 
able unit designed for study, measure- 
ment and control air pollution and 
particulate matter suspended aerosols. 


Proseal No. 16, chromate conversion 
protective coating for aluminum and 
aluminum alloys produced Promat 
Division, Poor and Co., Waukegan, 
said effectively inhibit corrosive 
action under paint films aluminum. 
The coating for use any 
application where extruded, forged, 
wrought cast aluminum and its al- 
loys are used. The company reports that 
meets requirements specified MIL- 
C-5541 for military aircraft applications 
and that results professional labora- 
tory tests indicate changes physi- 
cal properties have been noted panels 
treated with Proseal No. after 500 
hours exposure percent salt 
spray solution degrees 


Economy-Faucet Co., New York 
Ave., Newark, J., produces sanitary 
faucet with Kel-F sealing rings which 
says corrosion-resistant, fume-tight 
and can subjected steam steriliza- 
tion and other special cleaning opera- 
tions without risk damage. The as- 
sembly interchangeable with the com- 
pany’s Universal line hot and cold 
liquid dispensers with neoprene seals. 
available stainless steel and triple 
chromium plated brass, with heat-resist- 
plastic handle. 


Go-Ezy, formula metal and chrome 
cleaner said effectively clean any 
metal surface without damage adjoin- 
ing painted nonporous surfaces. 
produced Fritch, Inc., Wickliffe, Ohio. 


Use New Metals construction 
Platecoil, heat transfer unit, are said 
broaden application the product. 
According Tranter Manufacturing, 
Inc., Lansing, Mich., producers the 


unit, experiments prove can made 
Ampco alloy, Carpenter alloy, 
Hastelloy and Hastelloy Tests in- 
dicate the whole range materials can 
provide Platecoils resistant more 
than 200 different corrosive media the 
company states. 

Bettinger Corp., Waltham, Mass., says 
that can increase life exhaust sys- 
tems and parts subject high tempera- 
tures three five times application 
high temperature ceramic coatings 
such areas automotive, trucking, ma- 
rine and heating equipment. said that 
this development possible coating 
the entire exhaust systems, both inside 
and out, with 0.001 0.002-inch high 
temperature ceramic coating which re- 
sists corroding gases and withstands 
operating temperatures up to a range of 
2200 degrees 

Ecr-18, carbon remover compound 
designed for heavy duty use, either hot 
solvent clean such materials car- 
bonaceous deposits, oils 
from internal combustion engine parts, 
oil burner nozzles, Diesels, turbines, air- 
craft engines and automotive engines. 
Ecr-18 the Orthodichlorobenzane- 
Cresol type formulation Air 
Force Specification 20043A type. John 
Moore Corp., Box Nutley 10, 
J., producers the compound report 
that chromate inhibitors have been re- 
placed but less toxic 
types. The company also manufactures 
ST-35 which says heavy duty 
detergent with excellent wetting and 
cleansing action. has been found 
extremely effective dilutions two 
ounces six ounces water for clean- 
ing floors, truck and trailer bodies and 
building maintenance cleaning the 
company states. 

International Nickel Company Can- 
ada, Limited, announces production 
electrolytic cobalt its Port Colborne 
refinery. reports that this the first 
commercial production the product 
Canada. Heretofore entire 
cobalt output has been marketed 
oxides and salts, the company said. 

The Value broad approach in- 
dustrial water problems through 
over-all survey: process water out- 
lined six-page folder which avail- 
Hagan Bldg., 323 Fourth Ave., Pitts- 
burgh 30, Pa. 

Chain Sling made entirely from 
Monel metal for use handling large 
parts, baskets containers and out 
picking tanks, degreasing solutions 
acid baths produced Stanwood 
4819 Corland St., Chicago 39, 
ll. 


Firth Sterling, Inc., 3113 Forbes 
Pittsburgh 30, Pa., produces zirconium 
which says will meet industry’s sever- 
est corrosion problems involving acids 
and alkalis. available rods, sheet, 
plates, tubes, strip and wire. 


Dorfan Impingo Filter for cleaning hot, 
wet and corrosive gases and air de- 


scribed eight-page brochure 
able from Mechanical Industries, 
942 Grogan Bldg., Pittsburgh 22, 


The DeVilbiss Co., 300 Phillips Ave, 
Toledo Ohio, manufactures the De. 
Vilbiss catalyst spray gun which says 
will simultaneously spray plastic resin 
and catalyst. explains that resin fed 
gun through fluid line and catalyst 
introduced through air stream. The gun 
has one head and when gun trigger 
actuated, catalyst and resin meet outside 
the air cap and are atomized uniformly, 
assure uniform mixture single 
pressure control installed for resin 
and double pressure control for the 
catalyst which the governing agent 
setting resin. Dual atomizing 
sure control provided insure uni- 
form results regardless 
pressure variation, the company 
DeVilbiss Company also produces paint 
heaters which are said provide maxi- 
mum efficiency large small paint- 
ing operations. axial flow, magnetic 
type pump for circulating hot water 
the unit’s only moving part. Material 
sprayed heated heat transfer 
unit located near spray section. The 
company reports that exchange from hot 
water material positive and speedy 
and that paint cannot 
heated. says that high degree 
efficiency achieved can attributed 
the completely closed system. Each heat 
exchanger will heat ounces 
material per minute and paint lines 
the exchanger can cleaned flush- 
ing with small amount thinner. 


Mogul Turbo-Jet, general purpose 
metallizing gun used spray hard and 
soft metals said flexible enough 
for use all spraying operations. Man- 
ufactured Metallizing Company 
America, 3520 Carroll Ave., Chicago 
24, the gun weighs pounds and 
operated. Dual feed rolls, individually 
driven, eliminate possibility 
slippage through gun and provide more 
positive feed, the company 
sprays fine, dense coating using 
from 20-gauge ranging from 
highest melting point molybdenum 
lowest melting point wires and operates 
acetylene, propane natural gas 
(15 lb. magnetic controlled 
governor provides controlled power using 
psi air with wire speed range from 
inches feet per minute. 


Erico Products, Inc., 2070 61st Place, 
Cleveland Ohio, furnishes molding 
service for production fiberglas 
forced plastic parts. The molding 
pounds are formulated suit 
ments each specific application 
have high heat resistance and excellent 
physical and electrical insulating 
erties, the company reports. The mate 
rial suited molding intricate 
and wide range colors are available. 
Use special equipment and molding 
techniques result low cost moldings 
the company says. 


Carpenter Steel Co., Alloy Tube 
sion, Union, J., announces that the 


(Continued Page 24) 
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single Throughout industry you see more and more ALL-CO products and, 
little wonder, when you consider how much properly designed and 
agent installed cathodic protection equipment can save corrosion losses. 


New and improved methods are being developed and employed 


designed and installed many today’s most effective cathodic pro- 
maxi- tection systems. Some them are large, others are small, but all 


them are practical, dependable answers the foe that must 


highly trained engineers and technicians are second 
tion. The none this field and are always anxious work with you apply- 
ing proven protective measures your plant facilities. 

me over: 

ributed 

Each heat 

ounces ol 

lines 

inner. The successful performance ALL-CO products are 


highly rated all who use them. Among the many 
products that ALLEN manufactures are the trust- 
enough worthy ALL-CO Rectifiers which are built stand 
through years uninterrupted dependable service. 
Chicago Oil-immersed air cooled, ALL-CO Rectifiers are 


Other products carry stock for immediate 


shipment are Polyken tape insulating materials, cor- 


rosion testing instruments, chemical pumps, graphite, 

graphite and magnesium anodes, anode backfills 
denum and many other miscellaneous supplies. 
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Pipeprotection Inc. the only pipe c/w plant 
use grit cleaning every piece pipe regardless 
size. Steel grit cleaning used because produces 
the perfect surface bond the coatings the steel. 
Bond performance, over the years, cannot inspected 
visually electronically. 


WHY PAY THE SAME FOR LESS? 


inc. 
3000 SOUTH BRENTWOOD BLVD. ST. LOUIS 17, MISSOURI 


NEW PRODUCTS 


(Continued From Page 22) 


American Society Mechanical 
neers has approved use Carpenter 
Stainless No. plates, pipe, tubing, 
bars and forgings 
tion. said the product was formulated 
specifically for applications involving 
welding during fabrication and where 
parts must placed service the 
as-welded condition. Stainless No. 
can welded any standard 
and process, however, Oxy- 
acetylene welding not recommended, 
the company says. Typical applications 
for the alloy include mixing tanks, heat 
exchangers, process piping, bubble caps, 
metal cleaning and pickling tanks, spray 
pickle equipment and others. Findings 
ASME are expected widen appli- 
cations for this steel. available 
sheet, plate, pipe, tubing bar. 

Complete Systems for 
and control incorporating Beckman 
Model amplifier are manufactured 
The Bristol Co., Waterbury 20, 
The systems also include Bristol Dyna- 
master Potentiometer recorder and con- 
troller, electrode assemblies either 
flow immersion types and variety 
final control elements for addition 
gaseous, liquid, solid 
gents, the company said. 
lished 38-page bulletin (Q1304) giving 
tions each component the systems 
and shows methods installing 
applications. The bulletin available 
the company. 

Metal-Cladding, Inc., North Tonawanda, 
Y., announces relocation its offices 
and plant Niagara and Miller Sts, 
North Tonawanda, The company 
specializes corrosion prevention and 
application custom-made coatings 
for the process industries, baking indus- 
try and other fields. 


Arthur LaPine Co., 6001 Knox 
Ave., Chicago 29, produces Lanco 
combined 
which says makes possible heat 
liquids while stirring magnetically. Base 
unit light casting housing con- 
trols for heating and stirring and stirrer 
motor. Hot plate assembly plugs into 
top base and easily removable. 
Stainless steel support rod threads into 
base and each unit supplied with 
glass-enclosed stirring magnet. Rheostat 
control motor enables 
most effective speed for stirring 
ticular liquid and input controller ob- 
tains variable heating from 400 
watts. Both rheostat and input 
have positions stirring 
heating are independent each other 
and can used separately together. 
Motor and magnet are fan-cooled 
long life and grounded for 


Allyl-Phenolic Type Corrosion Resist- 
ant Linings, heat-cured protectives 
storage and processing equipment 
said resist solvent, acids, oil 
mineral solutions well 
both strong and weak. While extremely 
hard they have good flexibility 
Inc., Woodbridge, J., producers the 


(Continued Page 27) 
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From Pearl Harbor the 
Statue Liberty 


SCHOOLROOM FOR SUBMARINERS Filled with 


tower Pearl Harbor used teach Navy men escape from 
underwater. The inside has protected coating that can 
withstand continuous submergence, provide good visibility, yet 
won’t rust, won’t peel, won’t require frequent shutdowns for re- 
painting. For the job, the Navy selected Torex Enamel, Parlon- 
based paint made Inertol Co., Inc., Newark, J., and 
Park, San Francisco. 


BRIGHT WELCOME 
Island, home 
the Statue Liberty, 
must always look its 
best. keep that 
way, Ramuc Masonry 
Paint, another Inertol 
Parlon-based product, 
used the administra- 
tion building and em- 
ployees’ quarters. De- 
spite continual exposure 
sea air and moisture, 
Ramuc 
where previous finishes 


failed. 


“U. NAVY PHOTO 


rubber) have what keep structures 
bright and clean. 

For interior exterior work; for masonry, metal 
wood surfaces—there’s Parlon-based paint 


From Pearl Harbor the Statue Liberty— 
and all stops between—Parlon-based paints are 
providing better service lower long-term cost. 
That’s because any climate, and under the 


most adverse conditions, Parlon-based paints can 
counted stand-up. Despite blistering sun 
sub-zero cold, salt sea air corrosive fumes, 
paints made with Hercules Parlon (chlorinated 


Cellulose Products Department HERCULES COMPANY 999 Market St., Wilmington 99, Del. 


INCORPORATED 


LOOK FOR THIS 


LABEL 
THE PAINT CAN... 


ideally suited for every maintenance job. For de- 
tails Parlon-based paints and case histories 
their use, see your dealer write directly 
Hercules—the producer Parlon. 


ARE AVAILABLE FROM 400 MANUFACTURERS UNDER THEIR OWN BRAND NAMES 
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the special subscription rate public libraries and 
libraries educational institutions remains unchanged 


During 1954 more than 890 
pages editorial matter will 
published CORROSION 


Send Subscriptions and Remittances 


NATIONAL ASSOCIATION CORROSION ENGINEERS 


HOUSTON, 


1061 BUILDING 


TEXAS 


cated 


other 


less 
ing 
psi 
Che 
acti 
whi 
furt 
cov 
Bro 
duc 
wor 
pain 
equi 
shee 
hot 
tank 
pum 
air 
tank 
And 
chas 
Ind 
Hon 
Win 
has 
knov 
will 
The 
char 
to di 
ter 
chan 
and 
trols, 
jet 
4%, 
Bow: 
ville, 
testin 
clude 
midit 
cham 


Vol. 


ind 
yed 


November, 1954 


NEW PRODUCTS 
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linings. reported that they are odor- 
less and tasteless after curing steel 
temperatures from 340 370 degrees 
and resultant surfaces are smooth, resist 
deposits and are easily cleaned. Steriliz- 
ing with steam pressures 
psi has effect the linings, the 
company says. 
Champion Rust Proof Primer said 
create special pigment from the inter- 
action primer with 
which results effective stoppage 
further rust formation and allows large 
covering capacity for primer. Champion 
Bronze Powder Paint Co., 2526 
Van Buren St., Chicago 12, pro- 
ducers the primer recommend for 
rebuilding and original manufacturing 
work, large area small retouching 
paint jobs and for protecting storage 
tanks, structural iron work, outdoor 
equipment and other similar materials. 

Pantex Manufacturing Corp., Pawtucket, 
announces acquisition the com- 
plete line plug valve actuators for- 
merly produced Valve Controls, Inc. 


Anderson Co., 1935 96th St., 
Cleveland Ohio, has published data 
sheet describing three styles air re- 
lease valves used for venting air from 
hot water heating systems, water mains, 
tanks both deep well 
pumping systems, water filters and sys- 
tems water works and for releasing 
air gas from other liquid lines and 
tanks under pressure. Information 
provided standard Silvertop air re- 
lease valves, forged steel Silvertop and 
Anderson No. “O.” Included capacity 
table weights, prices, cubic feet free 
air handled various valves differ- 
ent operating pressures and other pur- 
chasing information. 

Industrial Division Minneapolis- 
Honeywell Regulator Co., Wayne and 
Windrim Aves., Philadelphia 44, Pa., 
has developed electronic system 
known servo analyzer which says 
will permit engineers estimate effect 
adding new equipment industrial 
operation without actually test-installing. 
The system automatically translates be- 
havior characteristics equipment 
chart record which, turn, analyzed 
over-all behavior operation, the com- 
explains. portable and made 
single generator, portable poten- 
control box and function plot- 
ter and provides energy-pneumatic, me- 
chanical and electrical tests. addition 
the analyzer used for analog tests 
and development precision con- 
trols, pipelines, refineries, air foils and 
jet engine components. 


Bowser Technical Refrigeration, Terry- 
Conn., has published 
describing its environmental 
testing and processing equipment. in- 
cludes illustrations and specifications 
the company’s redesigned altitude, hu- 
midity, low temperature 
cated test chambers well explosion 
chambers, sand and dust chambers and 
other specialized testing equipment. 

Steel and Aluminum Products Corp., 
19001 Glendale Ave., Detroit 23, Mich., 

(Continued Page 28) 
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The New Acidizing Inhibitor 


Trade Mark 


DIN 


Reg. U.S. Pat. Off. 


No. 203 


Provides Positive Protection 
for 


Well Tubing Acid Storage Equipment 

high well low temperatures. 

Designed specifically for acidizing. 
organic inhibitor; 


No. 203 does not 


contain sulphur arsenic; 
ingredients known stim- 
ulate embrittlement. 


Prevents localized pitting. 

Readily soluble water acid. 
Needs dispersing agent. 


ECONOMICAL 
EFFECTIVE 
EASY USE 


Further Details Request 


Pioneering Research and Development Since 1914 


CHEMICAL PAINT 


CHEMICALS 
ACP General Offices: Ambler, Penna. 


PROCESSES 


Detroit, Michigan Niles, California 


: 
: 
2 
) 
CHEMICALS 
PROCESSES 
indsor, Ontari 
Windsor, Ontario 
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has been appointed distributor alu- 
minum sheet, plate, rod, bar and wire 
produced Kaiser Aluminum and 
Chemical Corporation. 

Corrosion Services, Inc., announces lo- 
cation plant and offices Sand 
Spring Road, Box 7343, Tulsa, 
Oklahoma. The company distributes na- 
tionally known products for corrosion 
mitigation and provides consulting serv- 
ice corrosion problems industry 
throughout the United States. 


John Moore Corp., Box 
Nutley 10, J., announces relocation 
Peerels Bldg., 384 Franklin Ave., 
Nutley, J., with mailing address re- 
maining the same. 


Engineers, announces establishment 
Route 437 Whiting St., Hingham, 
Mass. specializes industrial radi- 
ography. 

American Potash Chemical Corp., an- 
nounces completion dust-proof and 
air-conditioned control laboratory the 
Trona, California plant. The laboratory 
will conduct approximatey 60,000 indi- 
vidual tests monthly chemical solu- 
tions before, during and after processing 
production plant, the company says. 


Aluminum Company America, 1501 
Alcoa Bldg., Pittsburgh 19, Pa., pro- 
duces aluminum forging alloy the 
aluminum, zinc, magnesium, copper 
series which says will meet the urgent 
needs modern aircraft. The alloy, 
called X7079, will offer aircraft designers 
aluminum forgings with greater uni- 
formity properties heavy sections 
and considerable increase ductility 
cross grained directions, the company 
states. 


Cincinnati Sub-Zero Products, 3930 
Reading Road, Cincinnati 29, Ohio, pro- 
duces low temperature chilling ma- 
chine specifically designed for large heat 
treating operations. Adjustable tempera- 
ture control provided from —70 
—150 degrees and thermal capacity 
8000 BTU’s per hour —120 degrees 
which sufficient chill 200 pounds 
steel per hour from +80 —120 de- 
grees the company reports. Instru- 
mentation consists recording control- 
ling thermometer graduated from —150 
+50 degrees Unit powered 
motors and features all steel con- 
inches deep providing cubic feet 
usable space. 


Lee Healey Co., 554 Garfield Ave., 
Glendale, California, produces Neovane 
rubber impeller pumps. Unit features en- 
tire body casting solid marine bronze 
with stainless steel shafts, equipped 
with mechanical seal and molded in, rub- 
ber encased sleeve. Impeller self lubri- 
cated means liquid pumped and 
impeller cover heavy brass, easily 
removed for inspection replacement. 

Increased Problems caused disposi- 


tion and treatment waste materials 
industry has prompted Kaighlin 


Hughes, Inc., piping and mechanical 
contractors, organize Industrial 
Wastes Division according Lloyd 
Hughes, president. Edmund Bessel- 
vievre has been appointed manager 
the division which will provide services 
including design, engineering and con- 
tracting solve waste materials prob- 
lems. 

Palo Laboratory Supplies, Inc., Reade 
New York Y., manufactures 
ball-point pen called Tech-Pen which 
says writes such surfaces glass, 
metal, porcelain, paper, plastic, cloth 
leather. Ink resists washing, weathering, 
rubbing, acids, alkalis, alcohol, autoclav- 
ing and temperatures 500 degrees 
the company reports. Descriptive lit- 
erature available from the manufac- 
turer. 


Howell-Lanier Engineering Sales, 4703 
Ritchie Hgwy., Baltimore, Md., has been 
appointed metropolitan Baltimore dis- 
tributor for Raybestos-Manhattan, Inc. 
The company will stock and provide en- 
gineering service for industrial 
hose, transmission belts, V-belts, con- 
veyor belts and other rubber products. 


Nukem Products Corp., Buffalo, 
has issued bulletin its Hi-Temper- 
ature Heat Exchangers for heat trans- 
fer pickling solutions, plating solu- 
tions and chemical solutions which are 
said offer percent saving acid 
consumption. The bulletin available 
request. 

Ceramic Coatings and Porcelain Enam- 
els brochure listing applications 
General Ceramics Corp. products. One- 
step enamel processing pre-assembled 
water tanks featured the brochure 
which available from the company 
Keasbey, 

Nickel-Aluminum Bronze— Bulletin 
A-133, pages, includes tables prop- 
erties and illustrations applications 
zinc free, tin free, high strength copper- 
base alloys that have high resistance 
corrosion, erosion, cavitation and wear. 
Corrosion resistance reported 
higher than that manganese, tin 
bronzes red brass. The bulletin 
available from International Nickel Co., 
Inc., Wall St., New York City. 


Fosbond 61, phosphatizing compound 
which provides crystalline coating 
metal surfaces base for painting has 
been developed specifically for use 
steel surfaces Pennsylvania 
Salt Manufacturing Co., 1000 Widener 
mixed with water then applied spray- 
ing. 

Semi-Steel Mudco O-ring butterfly 
valves small sizes are now being man- 
ufactured Mud Products, Inc., Tulsa. 
They are quick-closing, positive seal, 
non-lubricated valves, made several 
materials including steel, bronze, alumi- 
num, semi-steel, ceramic lined semi- 
steel and stainless steel. 16-page cata- 
logue available from the company. 

57-page 
paper the “Dechema-Erfahrungsaus- 
tausch” series, published the Deutsche 
Gesellschaft fur chemisches Apparate- 
wesen Frankfurt/Main West 13, 
Postfach. Sixty-two illustrations, short 
survey extraction processes. and de- 


tailed descriptions extraction units, 
reference current literature the 
subject and index are included the 
volume, which published 
script form 18.24 members 
Dechema and 22.80 non-members 
with packing and handling costs 
extra. 

What Hall Laboratories?, pamphlet 
the history and facilities Hall 
oratories, Inc., Hagan Bldg., Pittsburgh, 
Pa., available without cost from the 
company. describes the 
work done the laboratories 
ing industrial water and removing 
troublesome impurities from it. 

Cooper Alloy Foundry Co., Hillside, 
J., has expanded its production 
extra low carbon stainless steel which 
permits welding without subsequent 
heat treatment. 

Leak-Tec, sensitive liquid for 
ing minute leaks gases, air, chemicals, 
etc., said non-inflammable, non- 
explosive and non-injurious the 
ethylene container equipped witha 
specially designed AGC dispenser, 
tested. Leak-Tec manufactured 
American Gas Chemicals, Inc., 
ternational Bldg., Rockefeller Center, 
New York City. 

Results Field Tests sixty different 
coating systems applied rusty steel 
panels are listed Bulletin No. 
Carboline Company Division, Mullins 
Non-Ferrous Castings Corp., 331 Thom- 
ton Ave., St. Louis, Mo. 
and finish coats are listed scored 
for appearance, adhesion, creep 
sion and edge protection. Panels were 
suspended outside percent sulfuric 
acid mist 130 degrees developed 
acid flowing over weir. Temperatures 

Wiretex Manufacturing Co., 
Mason St., Fairfield, Conn., has issued 
new catalog its products. Included 
are sections wire baskets, processing 
and heat treating equipment, fixtures 
and crates, tanks, plating 
equipment. Wiretex also has large 
stock raw materials 
chrome, stainless steel, aluminum, Monel 
Inconel, steel, copper and brass. 

Arbonite Corp., Doylestown, 
offering information service 
new developments the field 
tective coatings. Memos are being 
such topics metal corrosion, 
trolytic action and electric insulation 
These memos together with file 
may had request from The 
sup Associates, 243 Haverford 
Swarthmore, Pa. 

Teflon mechanical shaft seal 
produced Crane Packing Co., 
617 Parkdale Ave., N., Hamilton, 
and Chicago, The seal said 
able handle practically all 
liquids temperatures 500 degrees 
Flexible sealing members are 
chemically inert DuPont Teflon, 
are available specification. 

Aluminum-Pigmented neoprene 
ing designed for protection 
metals against atmospheric 
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inside 


Cold weather hot pipe and still the job easy! Polyken pro- 
tective tape coating goes fast and smooth, bonds tight the 
pipe and itself the overlap with its special adhesive. 


service nine months with See the difference between the 
wear—and two men pipe left protected with 
Wrapped these 35-foot 12-inch Polyken tape and rust and cor- 
less than four hours. rosion pipes right. 


PROTECTIVE COATINGS 
DEPARTMENT THE KENDALL COMPANY 


GAS TRANSMISSION LINE 


The polyethylene protection Polyken outlasts 
for Michigan-Wisconsin Pipe Line Company 


Compressor Station No. key operation 
Michigan-Wisconsin Pipe Line Company. 

the cooling tower, with water reaching aver- 
age temperatures 130° F., the corrosion problem 
was serious. Protective paints lasted only three 
four months water used cool gas the line 
sprayed down over pipes. 

The answer was Polyken Protective Tape Coat- 
ing No. 910. Now use for nine months, this poly- 
ethylene protection has outlasted previous meth- 
ods with sign wear, and here’s why: 

Pre-formed plastic film coating controlled 
process from reproducible raw materials as- 
sures uniform coatings every time. 

oriented, plastic film, recognized for its excel- 
lent resistance against corrosive attack and 
moisture, and its high dielectric strength. 

Bonded securely mil stable adhesive 
(pre-applied the film),a durable protective 
barrier itself. 

Less work apply, too. Use right off the roll. 
heat, liquids, solvents thinners. drying 
time, clean-up time, shut-down time. Goes 
tightly and evenly with superior bond both 
the pipe and itself the overlap. 

Polyken Protective Tape Coatings are available 
two colors: black, No. 900, and gray, No. 910. 
Mail the coupon below for free test samples. 


Polyken, Dept. C-K 
222 West Adams Chicago Illinois 


Please send samples and further informa- 
tion POLYKEN PROTECTIVE TAPE 
COATINGS. 


Company 

Street Address 


ad 

. 
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cluding salt spray and fumes has been 
introduced Chemical Coating and 
Engineering Co., Darby, Pa. Seaco No. 
342 designed combine the chemical 
and weathering resistance neoprene 
with reflecting non-fading pigment. 
Application brush, spray roller. 
Further information available from 
the company. 

Frontier 40E aluminum alloy now 
being used the OPW Corp. re- 
duce the weight nozzles and fittings 
its equipment for handling hazardous 
liquids. The change resulted non- 
sparking, light weight product without 
loss strength resistance corro- 
sion. data book the alloy may 
obtained without cost from Frontier 
Bronze Corp., 4370 Packard Road, Niag- 

Dragnet Leak Detector, portable in- 
strument for locating leaks pressure 
piping systems being produced Uni- 
versal Controls Corp., Dallas, Texas. 
The unit consists test pump, air 
storage tank, pressure gauge, transpar- 
ent bubble bowl with non-freezing fluid 
and flexible hose. Additional informa- 
tion available from the company. 


Lubricants for Corrosion and leakage 
resistance are described Bulletin 
K-20, published Keystone Lubri- 
cating Co., Philadelphia. The 8-page 
bulletin covers lubricants used vac- 
uum pump cylinders, pump packing 
glands, plug-type valves and process 
piping corrosive service. applica- 
tion table and selector chart demon- 
strate how the lubricants can used 
protect against 160 corrosive agents and 
solvents. 

Aluminum Solder wire form now 
available from Belmont Smelting Re- 
fining Works, Inc., Brooklyn, Two 
alloys are available, Belmont No. 
with melting point about 650 degrees, 
and Belmont No. with melting 
point about 400 degrees. Powder flux 
must used with the new solder. For 
samples and additional information write 
the company. 


Boltaron 6200 PVC blowers for expel- 
ling corrosive air, fumes and gases are 
now being produced Industrial Plas- 
tic Fabricators, Inc., Norwood, Mass. 
The impeller blade fabricated plas- 
tic. All shaft areas and bearings are pro- 
tected and sealed against corrosive 
attack. Details are available from the 
company. 
new Titanium Frit for porcelain 
enamel developed Ferro Corporation 
said have high stability and pro- 
vide true color values. Porcelain enamel 
finishes will stable color they 
have been the white form with the use 
this frit, the company bulletin states. 
Discussions and comments material 
Technical Section are wel- 
comed for review prior publication. 


Discussions technical material printed 
are not limited those ac- 
tually originating the presentation 
papers meetings. 


PERSONALS 


Carl Carlsen, formerly with Scanda- 

navian Airlines and Air Associates, Inc., 

has been appointed Aircraft Sales Man- 

ager, Resistoflex Corp., Belleville, 


Cooper Alloy Foundry Co., Hillside, 
J., has named Robert Lee Weidman 
technical sales representative the Mid- 
Atlantic states. 

“Bob” Zito has been appointed 
district manager, west coast office, Tape- 
coat Co. Mr. Zito’s address 16051 Via 
Toledo, San Lorenzo, Cal. 

John Conyers, Jr., formerly sales 
analyst for Sharples Chemicals, Inc., 
1000 Widener Bldg., Philadelphia, has 
been transferred the company’s 
Market Development Department. 

William Mathers has been named as- 
sisitant manager forging sales, Alu- 
minum Company America, with head- 
quarters the company’s Cleveland 
plant. 

Stanley Haines has been appointed 
director industrial engineering, 
American Locomotive Company, Sche- 
nectady, New York. 

Melbourne Binns has been named 
senior salesman for the St. Louis terri- 
tory, Sharples Chemicals, Inc. His ad- 
dress Jackson Blvd., Chicago. 


Seymour Barer has been appointed 
chemical engineer the Engineering 
Department, Foster Snell, Inc., 
West 15th St., New York City. 


Willard Crandall has been named 
chemist the Product Development 
Department, Foster Snell, Inc., New 
York City. 

George Lawson, vice president, sales, 
Sharples Chemicals, Inc., Philadelphia, 
has been selected participate the 
Advanced Management Program, Har- 
vard Graduate School Business Ad- 
ministration. 

Byers, Co., has inaugurated 
Drastrup its new president. Mr. Das- 
trup succeeds Rains who has re- 
tired after years president and 
director the company. 

James Mauceri has been named editorial 
assistant for Chemical Market Abstracts, 
Foster Snell, Inc., West 15th St., 
New York City. 

John Morrow has joined Kaydon 
Engineering Corp., assistant sales 
manager the Needle Roller Division. 

Calvin Dickinson has been named 
director engineering, American Pot- 
ash and Chemical Corporation, Trona, 
California. 

James Murray and Emery “Jock” 
Ellingson have each been appointed as- 
sistant the president, The Garrett 
Corp., 9851 Sepulveda Los An- 
geles, California, Mr. Murray will con- 
tinue engineering representative and 
will report long-range research and 
development projects and new products 
for the Air Research Divisions. Mr. 


Ellingson will retain the duties sales 
coordinator for airline customers and 
will also report long-range planning 
for both military and commercial 
port equipment. 


Mason Lindsey has been named ad- 
ministrative assitant the manager 
the Research and Development Depart- 
ment, American Viscose Corp., 
Pennsylvania 


Herschel Cudd has been elected vice 
president charge Research and 
Development, American Viscose Corp, 
Philadelphia. 


Hanford Atomic Products Operation 
General Electric Co., now corrosion 
engineer the Products and Applica- 
tions Dept., General Sales Office, Rey- 
nolds Metals Co., Louisville, Kentucky, 

Robert Bell, formerly superintendent 
metals, Carboloy Department Gen- 
Co., has been appointed 
manager manufacturing engineering, 

John Porter has been named assistant 
director the chemical research depart- 
ment, Kaiser Aluminum and Chemical 
Corporation, Oakland, California. 

Reilly Tar and Chemical Corp., has ap- 
pointed Robert Hinkle member 
the company’s Protective Coating 
Sales Group. 

Leroy Young has been named assist- 
ant district manager the Detroit Sales 
office, Kaiser Aluminum and Chemical 
Sales, Inc. Leon Seeber succeeds Mr. 
Young branch manager the com- 
Minneapolis sales office. 

Beattie, Jr., physicist, Thompson 
Laboratory and VerSnyder, 
pervisor, metallography and high 
perature testing, small aircraft engine 
laboratory, both General Electric 
Company, West Lynn, Mass., have been 
awarded the 1954 Henry Marion Howe 
medal for co-authored paper entitled 
“Microconstituents High 
ture Alloys.” The article was published 
the 1953 Transactions the 
can Society for Metals. 


William Rooney has been 
charge the Portland, Oregon 
Ebasco Services, Inc. 


Dearborn Chemical Co., 
Mart Plaza, Chicago, has appointed 


Joseph Surchek senior 
leader, rust preventives. Mr. Surchek 
will continue his duties the field 
nical service divisison and assisting 
the maintenance field contacts 
suppliers and governmental agencies. 
Walter Goldhamer, vice president 
Superior Die Casting Co., Cleveland, 
ceived the Doehler Award, highest 
the die casting industry, during the 
American Die Casting Institute’s 26t 
Annual Meeting Chicago recently. 
Mechanical Industries, Inc., 541 
St., Pittsburgh 22, Pa., has appointe 
Walter Assel engineering 
smoke, dust, fume and 
problems pertaining steel mills 
electric furnaces. 
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pipe line processes 


PIPE COATING 
Pipe Linings, Inc. manufactures and 
applies the world-famous and proven 
SOMASTIC Pipe Coating for exterior 
protection against corrosion the 
Western States and All Foreign Loca- 
tions. 


For you, 
you buy, install 
operate pipe lines 


Wherever corrosion 
problem find SOMASTIC 
coated pipe first choice for permanence. 


THE TATE PROCESS, applicable water, oil and gas pipe lines, renews old iron and steel pipe “in 
place” shown here the schematic drawing. The Tate Process used for pipe lines 
from 16” diameter. Only momentary 


APPROX. 300 interruption service necessary while 
BY-PASS LINE EXTENDS NOTE SERVICE 
APPROX. 1000 FT. OR LINE CONNECTED 
7 MORE AHEAD OF JOB gto BY-PASS 


SECTION BEING 
SERVICE-OUTLET MAIN 


COMPLETED LINING 
MAIN CAPPED FOR BY-PASS 


ONNECTION 


THE CENTRILINE PROCESS used for lining 16” 144” 
pipe lines “in place.” Cost much less than the cost install- 
ing new pipe. Premixed cement-mortar thrown centrif- 
ugal force, uniform high velocity, against the inside surface 
the pipe, and then mechanically troweled smooth, even 
finish. Centrilining applicable fresh salt water, oil, 
sewage, gas industrial waste lines, sewers and drains. 


Maintenance COsts 
and 
discoloration much less 


P-G TANKS for metal finishing 
withstand acid attack, are non- 
conductors of electricity, can take 
hard knocks. 


P-G FUME DUCT is molded in- 
to complete fume removal sys- 


4 
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(sich? ruse) 
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COVER 


HAVEG BUILT THIS P-G COVER FOR AN ACID 
STORAGE TANK. It replaced a wooden one with a 
service life of less than a year. A special corrugated 
reinforcement (see Section A-A) also of P-G, increased 
the cover’s strength, reduced the weight. From design 


consult HAVEG ... America’s first molder 


TRADE MARK REG. U. $ PAT. OFF, 


corrosion-resistant plastic equipment 


24 DA 


SECTION A-A 
MD TYPICAL ALL OVER CONSTR 


to installation, Haveg engineers worked closely with the 
plant engineers, made sure by return inspection that 
true value had been received. In fact, the customer 
recently ordered another P-G cover for an adjacent 
tank in the same service. 


tems. Duct is easily installed, does 
not require elaborate supports. 


Both users and manufacturers cooling towers, and similar 
structures subject corrosive liquids and gases, can profit 
relying the accumulated engineering skill the 
Haveg Corporation, which now making polyester glass 
laminated plastic equipment. 


Polyester glass lightweight, low-cost, easy fabricate 
and install. resists many corrosives. Haveg P-G (poly- 
ester-glass) products are satisfactory for continuous opera- 
tion temperatures about 200°F., and for intermittent 
service high 240°F. 


Molding plastics into corrosion-resistant equipment not 
new venture for Haveg. Over twenty years ago Haveg 
from acid-digested asbestos mixed with special Haveg resins. 
Haveg has been made into the biggest molded plastic tanks 
the world, into 200’ high fume stack, into giant petro- 
chemical installations. 


ATLANTA, Exchange 3821 CHICAGO 11, Delaware 7-6088 
CINCINNATI 36, Sycamore 2600 CLEVELAND 20, Washington 1-8700 
DETROIT 39, Kenwood 1-1785 HOUSTON Jackson 6840 
LOS ANGELES 14, Mutual 1105 SEATTLE Hemlock 1351 
LOUIS 17, 5-1223 WESTFIELD, J., Westfield 2-7383 


FOR COOLING TOWERS FUME DUCT TANKS COVERS LININGS PIPE 


laminated polyester glass 


Like any other construction material, Haveg and 
and the new P-G materials sometimes present problems 
design, manufacture, installation, economics selection. 
the end, the purchaser must rely the experience and 
reputation the supplier. Haveg makes these promises: 


Polester glass will recommended and supplied only 
after complete testing and full consultation with your plant 
engineers. 

Haveg will use its broad experience fighting 

rosion tell you P-G the best material. reference 
file installations plus systematic progress reports where 
available will valuable source information. 
Haveg P-G new. promises good dividends many 
applications. But calls for close cooperation 
Haveg and the user. Call the Haveg sales engineer listed. 
Tell your problem together will find Haveg 
P-G fits your needs! 


HAVEG CORPORATION 
NEWARK DELAWARE 


TRADE MARK REG. U. S. PAT. OFF. 
FACTORY: WILMINGTON DEL. Wilmington 3-8884 
SUBSIDIARY CONTINENTAL.DIAMOND FIBRE 
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TESTING 


2.3 Laboratory Methods and 
Tests 


2.4.3, 5.2.1 


Corrosion Voltmeter. Chemist, 30, 
(1954) Feb. 

Potentials liable cause electrolytic 
corrosion are measured the Cam- 
bridge Corrosion Voltmeter, instru- 
ment developed Cambridge Instrument 
Co. Ltd. and Cathodic Corrosion Con- 
trol Ltd. The instrument incorporates 
high resistance unipivot 
gether with potentiometer which 
connected series with the “corrosion” 
voltage measured. 7535 


ANNUAL INDEXING 


index Corrosion Abstracts pub- 
lished annually the December issue. 
This index, tabular form, lists the 
subject headings the NACE Abstract 
Filing System and indexes the pages 
which abstracts classified under the 
headings have been published during the 
year. convenient bind this annual 
index with the collected abstract sec- 
tions for the year ready reference may 
made the abstracts therein. 


2.3.6, 2.3.9, 6.3.19 


Examination Metal Surfaces with 
the Electron Microscope and Elec- 
tronic Diffraction. (Experimental part: 
Dr. Laske). Metallurgia 
ana, 46, 41-48 (1954) Feb. 

Electronic rays afford important 
means for the investigation metal 
surfaces. particular interest the 
combination the single research meth- 
ods: microscopy and electronic diffrac- 
tion (by rasant incidence and trans- 
parency isolated layers), 
replica method. This combination offers 
the means for drawing otherwise impos- 
sible detailed conclusions the chem- 
istry and morphology metal surfaces. 
The results obtained, i.e. the case 
zinc, are original and even surprising, 
and show what deep knowledge could 
attained the aid electronic rays. 
—MI. 7537 


2.3.7, 3.5.8 


Appraisal the Prot Method 
Paper before ASTM, 57th Ann. Mtg., 
Chicago, June 13-18, 1954. ASTM Preprint 
No. 69, 1954, pp. 

The Prot progressively increasing load 
method fatigue testing 
gated comparing the experimental 
results for ingot iron, SAE 2340 steel 
(containing 3.48% nickel), steel, 
and aluminum alloy with conven- 
tional fatigue data. Both notched and 
unnotched specimens were studied. Prot 
method fatigue testing appears prom- 
ising for rapid estimation the endur- 
ance limit ferrous metals. Tables, 
graphs and 7540 


2.3.7, 5.4.5 


Instrumental Methods Testing Or- 
ganic Finishes. Org. Finish- 
ing, 15, No. 9-22 (1954) January. 

comprehensive review wet film 
gauges, thickness testers, hardness, vis- 
cosity and adhesion testers, reflectom- 
eters, electron diffraction instruments, 
spectrophotometers, color testers and 
weathering 7536 


2.4 Instrumentation 


2.4.3, 6.2.5 


Test Determines Presence High 
Residual Stresses Stainless. 
CHIK. Gen. Electric Co. Age, 173, No. 
13, 130-133 (1954) April 

positive test was developed for Type 
410 stainless steel determine whether 
stresses are high enough cause cracks 
subsequent service. can help 
determine proper heat treatments re- 
lieve stresses. formed reaction 
selenium dioxide and hydrochloric acid 
12% chromium steel, speeds crack 
formation high stresses are present. 
Such cracks are easily identified 
Magnaflux inspection. Degree stress 
determined study exposure time 
and temperature solutions. 
7548 
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3.2 Forms 


3.2.2, 6.2.3, 6.2.4, 6.2.5 

The Significance Hydrogen Steel 
Review, No. 13, 305-351 (1954). 

Effects hydrogen steel, together 
with indication the means which 
may useful preventing excessive 
amounts hydrogen from entering the 
steel, are discussed. Determination 
hydrogen steel the vacuum fusion 
process, sampling liquid steel for de- 
termination hydrogen, hydrogen con- 
tent various types steel, including 
carbon, 1-3% nickel, nickel-chromium- 
chromium, and 18-8 steels, effect hy- 
steel, and the unsoundness 
including blisters, inclusions, porosity, 
seams, and segregations, are covered 
detail. Very little effect due hydrogen 
can detected stainless steels. Effect 
maximum stress susceptibility 
hydrogen embrittlement was studied for 
the various steels. Graphs, tables, photo- 
micrographs and 

7531 

3.2.2 

The Effect Hydrogen the Ten- 
AND Steel Inst., 173, 
Pt. 131-140 (1953) Feb. 

Further investigation the factors 
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governing hydrogen embrittlement 
steel. addition the influence 
microstructure and 
vestigated the earlier work, tempera- 
ture and rate testing are important 
variables. Relative immunity austen- 
itic steels hydrogen embrittlement 
confirmed and the relationship between 
hydrogen embrittlement 
considered. tabulation the analy- 
ses the steels used gives the nickel 
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content. Illustrations, references.— 
INCO. 7114 
3.2.2 


Some Observations the Mechanism 
Metals, 82, 65-74 (1953) October. 

Discusses nature corrosion prod- 
ucts, causes and controlling factors using 
copper specimens. Diagrams.—BTR. 

7098 


3.2.2, 3.8.4 

Diffusion From Through 
Steel. Norton. Applied Phys- 
ics, 24, 499 (1953) April. 

Briefly describes experiments show 
that hydrogen water participates 
the initial corrosion rather than the hy- 
drogen present the steel—BTR. 


3.2.3, 3.8.4 

Theory Scaling Processes Metal 
Alloys. (In German). 
Arch. Eisenhuttenw., 24, No. 3/4, 161-171 
(1953) March-April. 

Shows how formation metal oxides, 
sulfides, halides may diffusion 
Suggestions for developing 
scale-resistant alloys. Graphs, diagrams. 
references.—MR. 7181 


Theoretic and Experimental Study 
Some Phenomena Dezincification 
Brasses. Part II: Means for the Preven- 
tion the Dezincification Phenomena. 
Metallurgia Italiana, 46, 91- 
102 (1954) March. 

Following the first part his article 
describing the action the phenomenon 
dezincification, this second part the 
author reports the studies carried out 
the aim eliminating reducing 
the occurrence the phenomenon itself. 
From experiences gathered shown 
that the phenomenon can retarded 
the addition some components, called 
inhibitors, brasses. 

The author describes the behavior 
these various components among which 
the most known and applied practice 
are: arsenic, antimony and phosphorous. 
attempt finally made explain the 
behavior the inhibitors which are added 
meanest proportions, the explanation 
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phenomena, and above all electro. 
chemical 7563 


3.2.3, 6.3.10 

Appearance Special Type Sur. 
face Microstructure Nickel-Chro. 
mium Alloy Subjected Selective 
dation. BENARD AND Moreau. 
Rend., 238, 1659-1661 (1954) April 21, 

Alloy with 4.6% chromium was pre- 
pared fusion under argon, heated for 
several hours hydrogen 
and then, same temperature, 
drogen-water vapor mixture. formed 
continuous, slightly granular 
continuing the treatment, surface 
showed wide areas covered with coating 
invisible under microscope, identifiable 
electron diffraction, Surface 
allel bands, direction which seemed 
general, each crystal had only one fam- 
ily bands, corresponding the inter- 
sections family (111) planes with 
the free surface. This explained 
due removal chromium atoms near 
surface selective oxidation chro- 


mium.—INCO. 7527 


3.2.3, 6.3.10, 3.8.4 

Rate Oxidation Three Nickel- 
Chromium Heater Alloys Between 500° 
Westinghouse Res. Labs. Paper 
before Wrightsville Beach Mtg., Sept. 
13-16, 1953. Electrochem. Soc., 101, No. 
163-170 (1954) April. 

Rates oxidation heater alloys 
studied over range 500-950° and 
gen, using the microbalance 
method. Temper color films were ob- 
tained for all oxidations below 850°C, 
while gray-green films were obtained 
850°C. and higher. evidence was 
found for sealing cracking the 
oxide from the alloys cooling tem- 
peratures oxidation 950°C. Rates 
oxidation were studied function 
time and temperature, and data were 
related the parabolic rate law and the 
classical theory diffusion. Results are 
tabulated. Graphs and 


INCO. 


3.3 Biological Effects 


3.3.4, 8.4.3, 1.6 

Petroleum Microbiology. 
BEERSTECHER, JR. Elsevier Press, Houston. 
375 pp., 195, inches. Per copy 

While much the material 
book related the geological aspects 
leum technology, portions 
pertain the biological characteristics 
such items drilling mud and 
ties microorganisms 
structures. For example discussion 
the effect sulfur bacteria and 
formations, the effect iron 
and the effect sulfate reducing bac 
information significant the 
engineer. 


Chapter The Role 
Corrosion, covers theoretical 
ations, aerobic and anaerobic 
neering, microbiological deterioration 
nonmetallic oilfield equipment and 
with references. There 
author index, microorganism index 
subject index. 
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3.4 Chemical Effects 


Metal Corrosion. Ross. Metal 
Treatment, 20, No. 91, 183-187 (1953) 
April. 

agents take active part 
the corrosion metals, being either pro- 
tective or, occasions, destructive. The 
development these detergents and 
some the more active agents encount- 
ered commercial detergent prepara- 
tions are discussed. Properties these 
agents are reviewed and their reaction 
various metals reported. Actual 
progress corrosion the presence 
detergents examined the following 
manner: simple wetting, simple reaction 
with metal, adsorption metal, break- 
down adsorbed film and action de- 
tergent upon corrosion products. Graphs 
and references.—INCO 6951 


3.5 Physical and Mechanical 
Effects 


3.5.3, 3.5.8 

The Influence Oxide and Lubricant 
Films the Friction and Surface Dam- 
Proc. Roy. Soc., 223, 324-335; 
disc. 335-338 (1954) May 

against surface damage during sliding 
two metal surfaces depends geo- 
metrical sliding arrangement used. In- 
vestigation was made variation 
coeficient friction with load. Devia- 
tions from Amonton’s first law were 
found. Data are given for both lubricated 
and unlubricated friction experiments 
copper, nickel and 18/8 stainless. Effects 
both lubricants and preliminary sur- 
face oxidation metals are discussed.— 


7539 


3.7 Metallurgical Effects 


3.7.3, 3.5.8, 6.4.2 
The Influence Extrusion Direction 
the Corrosion and Stress-Corrosion 
Aluminum-Copper-Magnesium Alloys. 
st. Metals, 82, Pt. 426-432 (1954) 


Studies with extrusions and sheet from 
aluminum alloy containing cop- 
per, magnesium and 0.08% and 
0.76% manganese showed that: the 
fully heat-treated condition, extrusions 
show little, any, susceptibility stress 
when the stress parallel with 
the direction extrusion, whereas sheet 
susceptible whether stressed parallel 
with normal the rolling direction, 
bar show susceptibility stress 
Corrosion equal that sheet mate- 
tial; variation susceptibility attributed 
directionality structure which 
less marked low-manganese material; 
and stress corrosion not influenced 
the thickness the specimen and pre- 
vented spraying with commercial 


7568 


5.4.5 

Weld Seam and Weld Flux Effect 
Metal Surface and Coating Life. 
Corrosion, 10, No. 147-150 
(1954) May. 

Alkaline and hygroscopic welding flux 
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byproducts deposited weld seam and 
adjacent areas frequently are the cause 
early failure coatings welds. 
Close observation the author indi- 
cates many paint failures previously be- 
lieved have resulted 
stresses weld areas can attributed 
the effects weld heat oxides, weld 
flux, spatter and weld flux fume de- 
posits. 

Careful cleaning weld flux deposits 
from the weld itself and from adjacent 
areas either impact tool, wirebrush- 
ing, pickling best all sand blast- 
ing recommended. flame cleaning 
pass recommended whenever moisture 
present. 

Extra thick vinyl pretreatment coat- 
ings followed mastic and finish coat 


given metal from the environment when 
flux deposits are inadequately removed. 

Preweld oiling areas adjacent 
welds will reduce time needed for re- 
moving flux byproducts per- 
cent time required for cleaning areas 
not pretreated. Preweld oils must com- 
patible with paints used. Grinding 
flat exceptionally rough welds and 
weld striping increase coating thick- 
ness are advocated. 7565 


3.7.3, 6.3.4 

Effect Heat Treatment Upon the 
Wrought Cobalt-Base Alloy Stellite 
Lewis Flight Propulsion Lab. 


this business— 


asin every industry— 


leadership depends quality product. 


The importance plastic linings prevent pipe corro- 
sion, resist paraffin deposition, and provide more flow with less 
friction recognized throughout the oil industry. 

But all plastics are not alike. When the useful life 
equipment costing thousands depends the plastic lining used, 
sound business judgment demand the best. 


That why Tube-Kote has been able retain their leader- 
ship this industry for more than fourteen years—because 
they provide the finest plastic linings obtainable. The manufac- 
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only business. They have pioneered plastics since 1939—put 
all their energy, experience, research, equipment and oil field 
experience this one business. This important factor special- 
ization your assurance the finest product obtainable. 


Plastic lining Tube-Kote’s Houston plant thorough, 
assembly-line process from the initial pipe cleansing baths 
baths continual inspection throughout the process 
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Tube-Kote gives you the extra quality product that 
makes this company the leader the industry. 
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Nat’l. Advisory Comm. Aeronaut., Tech, 
Note No. 3107, pp., March, 
Study the response wrought 
Stellite chromium, 3.01% 
nickel, 61.1% cobalt) heat treatment 
was made. hours 2250°F. was 
cient for effective solution treatment 
this alloy. Pearlitic structures formed 
grain boundaries solution-treated 
specimens during isothermal transforma- 
tion 1950°, 1750°, and 1500°F. 
manstaetten structure also formed dur- 
ing transformation 1750° and 
Little visible precipitate formed 
formation 1200°F. for times 
Water quenching from 
sulted precipitation principally along 
slip lines and twin boundaries. Spheroid- 
ization and agglomeration precipitates 
occurred low 1500°F. 
aging treatments above 1200°F. in- 
creased the hardness 
treated specimens. 
aging hrs. from 1400-1500°F., com- 
pared Rockwell C-20 C-22 for the 
solution-treated condition. Overaging 
softening occurred within hrs. 
1750°F. and above for aging, and 
for isothermal transformation. Graphs, 
photographs, and references. (See 
also card No. 7546, classified 3.7.4, 6.34, 
7545 


3.7.4, 6.3.4, 3.7.3 

Relation Microstructure High- 
Temperature Properties Wrought 
Cobalt-Base Alloy Stellite (AMS 
Lewis Flight Propulsion Lab. Ad- 
visory Comm. Tech. Note 
No. 3108, pp., March, 1954. 

Investigation was conducted deter- 
mine the effects microstructure 
the stress-rupture life heat-treated 
wrought Stellite under stress and 
temperature conditions 
those encountered during engine opera- 
tion turbine blades, and correlate 
hardness, and ductility with 
ture. Results obtained, although 
cally for Stellite 21, lead conclusions 
that are believed have general signif- 
cance the heat-treatment 
high-temperature alloys. Tables, graphs, 
photomicrographs and 
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PREVENTIVE MEASURES 


5.2 Cathodic Protection 


Economics Cathodic 
Wayne Petroleum Engr., 
D-18-D-19 (1954) May. 

include 1). Actual cost repair, 2). Cost 
lost products and 3). Property dam- 
age. Specific example cited where leaks 
five miles, O.D. bare pipe 
stopped after twenty had occurred 
six and one half years application 
cathodic protection. Total cost 
tection for ten years was paid out 
years. 


5.2.1, 3.6.9 
Coordination Corrosion Control 
189-191 (1954) June. 
The author urges better 
among users cathodic protection 
corrosion control. Coordination 
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interchange information regarding 
proposed operating control devices. 
Better engineering proposed installa- 
tions needed many cases permit 
proper coordination. Preventive cor- 
rective measures that are reasonable and 
practical should followed where un- 
derground metallic structures more 
than one company are involved. ex- 
ample given top management 
committee which oversees utility’s en- 
control program. The 
author believes that adequate coordina- 
tion (which the exchange pertinent 
information based careful engineer- 
ing studies each corrosion control 
project and participated manage- 
ment) will lead effective and 
factory corrosion control. 7558 


522 

Cast Anodes for Cathodic Protection 
Are 4-Ways Better. Graver. Patrol 
Valve Co. Precision Metal Molding, 12, 
No. 48-59, (1954) March. 

Advantages permanent mold cast 
magnesium anodes include better con- 
trol impurities that cause self-destruc- 
tion the anode, more efficient corrosion 
pattern due the fine grain structure 
the casting, easier attaching because 
the core wire protrudes from the end, 
and economic replacement connected 
12-in. sections without loss electrical 
efficiency. Solution potentials (includes 
18% chromium-1% nickel and 18-8 stain- 
less steels, Monel and nickel) measured 
sodium chloride solution are tabu- 
lated. 7559 
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This gadget dog-gone handy cathodic protection work just 
can't described adequately this small space. you will 
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5.2.4, 5.2.1 

Comparisons Cathodic Protection 
Test Methods. Kirk Corrosion 
10, No. 206-211 (1954) July. 

This paper compares the results 
cathodic potential tests including and 
excluding drop and with the refer. 
ence electrode both over remote 
from the pipe. 

Results using the break the cur- 
rent potential curve criterion for 
protection are compared with lowering 
the pipe potential —0.3 volt and 
volt. The criteria not agree. 

Results increasing the test current 
equal steps are compared with those 
obtained increasing current 
percent increments. Equal 
crements give smoother curves. 

The necessity for equally 
times potential observations dis- 
cussed. This desirable but not always 
necessary. 

nate paper are compared with the same 
data plotted semilog paper. Some- 
times best use both methods. 

7564 


5.3 Metallic Coatings 


5.3.4, 6.4.2 

New Process Electroplates Nickel Di- 
dian Metals, 17, No. (1954) May 20. 

New process for applying nickel di- 
rectly raw anodized aluminum 
affords erosion-resistant surface and 
strengthens the The need for 
intermediate bonding material, such 
copper adhesive cements, elim- 
inated. Hardness the deposit can 
varied from 150-550 Vickers. The proc- 
cess was developed Bart 


5.4 Non-Metallic Coatings and 
Paints 


5.4.8 

Paints Incorporating Natural Rubber. 
Corrosion Prevention Control, No. 
105-112 (1954) April. 

Rubber paints, divided into groups 
oxidized, cyclized, and chlorinated rub- 
ber paints, are discussed some length. 
isomerized rubber used 
heat resistant paints, chemical resist- 
ant undercoats and finishes, anti-corro- 
sive primers, primers for plaster and 
cement, primers for concrete 
alkaline surfaces and floor enamels. Major 
applications the chlorinated rubber 
paints are for the protection metal 
surfaces subject severe corrosion con- 
ditions, especially under chemical and 
marine conditions, also for the painting 
strongly alkaline surfaces and protec- 
tion building surfaces against 
cal attack. This paint resistant 
most alkalies and acids 


fumes and acid-laden 


5.8 Inhibitors and Passivators 


5.8.4, 4.3.2 
Corrosion Inhibition Acid Solution. 
chem. Soc., 101, No. 79-83 (1954) Feb. 
Cylinders iron, zinc and cadmium 
were rotated highly corrosive solu- 
tion acid containing nitrate ion 
depolarizer. Three kinds inhibitors 
were added the solution: dichromate 
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Chrome 


previously announced many news 
columns, the plant and facilities the 
Natural Products Refining Company New 
Jersey have been acquired Columbia- 
Southern. The production various chrome 
chemicals being continued and shipments 
are being made from the plant Jersey 
City, New Jersey. 

The personnel the former company 
being retained and fully utilized. This staff 
being augmented Columbia-Southern 
personnel who bring with them the back- 
ground over fifty years’ experience with 
industrial chemicals. The combination 
one which will assure highest quality prod- 
ucts and service. 

Columbia-Southern welcomes the oppor- 
tunity serving your needs for chrome 
chemicals. Your inquiries will receive 
prompt attention. 


COLUMBIA-SOUTHERN 
CHEMICAL CORPORATION 


SUBSIDIARY PITTSBURGH PLATE GLASS COMPANY 
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DISTRICT OFFICES: 
Charlotte Chicago Cleveland 
Boston New York St. Louis 
Minneapolis New Orleans 
Philadelphia San Francisco 


PLANTS: Barberton, Ohio Bartlett, 

Calif. Corpus Christi, Texas 

Lake Charles, La. Natrium, W.Va. 
Jersey City, N.J. 
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CORROSION 


ion plus complexing chelating agents 
for metal ions, wetting emulsifying 
agent which strongly adsorbed; and 
reagent which forms very insoluble 
precipitate with ferrous and ferric ions. 
Measurements the effectiveness 
these inhibitors are 7549 


5.8.4, 4.4.6 

Neutral and Basic Sulfonates Corro- 
sion-Inhibiting and Acid-Deactivating 
TERRY AND Nav. Res. Lab. 
Ind. Eng. Chem., 46, No. 1035-1042 
(1954) May. 

Report presents the results 
evaluation the neutral dinonylnaph- 


proven 
cost 
savers 


thalene sulfonates rust inhibitors 
petroleum and diester oils, and 
exploratory investigation special prop- 
erties the basic barium soap rust 
inhibitor acid environments. Tables 
give results static-water-drop test, 
NRL fog cabinet test, and 
steel galvanic corrosion test for the ref- 
erence petroleum sulfonate and the cor- 
responding dinonylnaphthalene 


For the study rust inhibition alka- 
line barium dinonylnaphthalene sulfonate 
the static water-drop test was modified 
substituting dilute solutions or- 
ganic inorganic acids, synthetic 
sea water, for the distilled water the 
standard 


method. 


Corrosion engineers tell their own story how VIBRA- 
PAK anodes successfully lessen corrosion submerged 


buried metal structures. 


Here authentic case 


history, from the files major company telling how 
VIBRA-PAK anodes effectively and 
duced installation cost mile section pipeline. 


“After running cost analysis installation cost 
found where any saving time that could 
affected made decided change the final cost 
per anode installation. using anode that 
didn’t requite recentering before installation 
saved man min. per anode cost saving 


10¢ anode. 


Yes Sir, that’s what call real cost saver, 
Standard’s VIBRA-PAK’d anodes.” 


VIBRA-PAK anodes are spectrographically analyzed 
for metal purity your guarantee longer serivce 


life! 


new, patented spiral core won’t separate from anode 


and remember, VIBRA-PAK means the anode com- 
pacted and centered the backfill through shipping, 


handling and placing the hole. 


SPECTROGRAPHICALLY ANALYZED ANODES AND CYLINDRICAL ANODES 


OKLAHOMA 
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effect these additives metals, 
cluding magnesium alloy, aluminum 
alloy, copper, cadmium-plated steel, and 
steel series electrical contact the 
order named was studied. Tables, graphs 
and references.—INCO. 7532 


5.9 Surface Treatment 


5.9.2, 8.8.5 

Maintaining Efficiency 
ethylene Degreasing Plants. 
Product Finishing, No. 55-59, 118 
(1954) March. 


trichlorethylene degreasing plants 
therefor. Reference made materials 
nized iron, lead, copper and Monel, 
Neither lead nor Monel 
substitute for galvanized iron, which 
normally used degreasing plant con- 
struction, Copper may suitable where 
heavy contamination with water in- 


evitable. Corrosion data for the four 
metals trichlorethylene are given— 
INCO. 7560 


Inhibited Pickling Production. 
Am. Paint Co. Steel Proc- 
essing, 40, No. 229-230, 252 (1954) 
April. 


Inhibited pickling various steels 
discussed. For stainless steels, which are 
not easy pickle mild steels, 
pickling procedures are recommended. 
Proper inhibition effective and helps 
Following the pickling procedure, both 
the 300 and 400 series steels must 
passivated immersion nitric acid 
develop oxide surface the steel. 


—INCO. 7534 


5.9.3, 6.4.2, 3.2.3 

The Beilby-Layer (Die Beilby- 
Schicht). Lunn. Metallkunde, 
45, No. 92-93 (1954) February. 


Investigations concerning the “Beilby- 
layer” which originates 
polishing, showed that consists 
mixture metal and metal oxide. This 
explains the extraordinary qualities 
the Beilby-layer and connection with 
the new 
alloys (SAP) mentioned. The discov- 
ery oxygen concentration slip 
planes supports the hypothesis the 
processes which are importance 
bearing materials and bearing 
902 


wh. 


MATERIALS 
CONSTRUCTION 


6.2 Ferrous Metals and Alloys 


6.2.2 

Where Pearlitic Malleable Irons Can 
Gen. Motors Corp. Materials Methods, 
39, No. 100-103 (1954) March. 


Pearlitic malleable castings are com- 
peting favorably with other metal forms 
the automotive, ordnance, aircraft and 
other industries. Illustrations some 
the applications show the outstand- 
ing properties, such good machinabil- 
ity, selective hardening, good wear 
sistance, composite castings, 
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RANTEX TAPE 


speeds application 
lowers construction cost 
controls corrosion 


field welded joints mill wrapped pipelines, Johns- 
Manville Trantex Tape provides economical and 
practical way control corrosion such critical points. 


Trantex durable plastic tape that sticks contact— 
bonds tightly the pipe. heat heavy equipment 
needed its application—it easily applied hand 
simple hand-operated devices. Many users find that Tran- 
tex Tape overcomes the problem getting uniform 
coating welded field joints—speeds application 
lowers job costs both small and large diameter under- 
ground pipelines. For welded field joints for repairing 
damage enamel, Trantex provides convenient coating 
that economical apply gives lasting protection 
against 


J-M Asbestos Pipeline Felt—used successfully for over 
years protect enamel coating against all types soil 
conditions—is used also outer wrap shield 
protect Trantex rocky areas. 


For further information about Trantex Tape and J-M 
Asbestos Pipeline Felt, write Special Industries Depart- 
ment, Johns-Manville, Box 60, New York 16, 
Canada, 199 Bay Street, Toronto Ontario. 


ZOHNS-MARVILLE 


PRODUCTS 


TRANTEX 


PROPERTIES TRANTEX TAPE 


Dielectric Strength 
per mil thickness, 
Approx. 


Insulation Resistance, 
greater than 
(ASTM-D-257-49) 
Temperature Limit 
Adhesion 

per inch width 


Tensile strength 
Ibs. per inch 


Elongation Break 


1,000 1,000 
100,000 100,000 


megohms megohms 
200 200 


250% 300% 


two thicknesses— 


*V-10 mil tape for average conditions, and 
mil thickness for use where more rugged 
coating specified, such repair enamel coatings. 


PROTECTS PIPELINES AGAINST CORROSION 
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strength and excellent finishing qualities, 
and the reasons why castings are ad- 
vantageous other existing methods 
fabrication. the illustrated, 
pearlitic malleable castings replaced SAE 
1035, 1020, 1040, 5140, 1145 and 
INCO. 7552 


6.2.2, 3.7.3, 3.5.9 

Effect Heat-Treatment the Brit- 
tleness High-Purity 
MG/A/1/54. Iron Steel Inst., 177, 
Pt. 110-117 (1954) May. 

Results tensile and notch-impact 
gen alloys with .006% nickel temper- 
atures spanning 
transition are discussed. The intergran- 
ular weakness encountered adding 
nitrogen iron may almost entirely 
austenitic region, but its severity en- 
hanced increasing,the rate cooling. 
Maximum embrittlement the grain 
boundaries developed well inside the 
solid solution field 600-700°C, water- 
quenching from these temperatures re- 
ture stresses. This extreme brittleness 
could caused grain-boundary seg- 
regation nitrogen, which tends 
dispersed higher and lower tempera- 
tures. There linear rise with tem- 


perature the brittle-fracture stress 


the material the most brittle condition 
over the wide range —196°C room 
temperature. The microstructures the 
alloys after various heat-treatments are 
lished work. references—INCO. 


6.2.3 

Pearlite-Free Basic Bessemer Steel: 
Its Fabrication and Properties. 
son. Jerkontorets Analer, 138, 225-250 
(1954). Iron Steel Inst., 177, Pt. 118- 
128 (1954) May. 

Steels with less than 0.015% carbon, 
termed pearlite-free, are characterized 
lower impact transition temperature 
than steels with similar base composi- 
tion and slightly higher carbon contents. 
Provided this carbon limit not ex- 
ceeded, 0.15% phosphorus and 
0.020% nitrogen are used alloying ad- 
ditions give yield strength compa- 
rable with that plain 0.15-0.20% car- 
bon steel without noticeable impairment 
impact properties even after straining 
and ageing. Manganese content should 
about 0.20%; higher percentages are 
unfavorable low-temperature ductility 
after slow cooling. Pearlite-free steels 
this type are shown easily and 
economically produced basic 
Bessemer process. Examples results 
from impact tests plates these 
steels are given, together with results 
bend tests welded specimens. Cor- 
responding data for plain carbon steels 
included for comparison. attempt 
was made measure the resistance 
pearlite-free steel atmospheric corro- 
sion. expected that will behave 
similarly rimmed carbon steel. Pre- 
liminary stress-corrosion tests nitrate 
solutions showed that pearlite-free steels 
are only slightly better than rimmed 
basic Bessemer steels because higher 


7553 
6.2.2, 2.1.2, 4.6.11 


How Does Wrought Iron Stand 


296a 


CORROSION—NATIONAL ASSOCIATION CORROSION ENGINEERS 


son. Marine Eng., 59, No. 63-66 
(1954) Feb. 

Observations seem indicate that, 
unless results corrosion and wear tests 
correlate with service experience, such 
test results should eliminated the 
consideration the application given 
material specific service. Similarly, 
something should done improve 
testing procedures cases which result 
such contradictions now exist 
the case wrought iron between test 
results and service experiences. Success- 
ful applications wrought iron marine 
service include anchor chains, boiler stay- 
bolts and pipe 7239 


6.3 Non-ferrous Metals and 


6.3.6, 4.3.2 
Corrosion. Mars Fontana. Ind., 
Chem., 45, (1953) April. 
Discusses use copper which shows 
good corrosion resistance sulfuric 


acid under nonoxidizing conditions. 
Graphs and tables—BTR. 7040 


6.3.6, 4.3.2, 5.8.4 

Mechanism Dissolution for Copper 
Nitric Acid the Presence Cer- 
tain Inhibitors. (In Russian.) 
Chem. (USSR) (Zhurnal Prikladnoi 
Khimii), 26, No. 795-801 (1953) Aug. 

Substances which disintegrate nitrous 
acid serve inhibitors the rate 
copper dissolution nitric acid. Graphs, 
tables, references.—BTR. 7496 


6.3.6, 8.8.1 

Copper and Copper Alloys. BAKER. 
Metal Ind., 83, No. 10, 182-184 (1953) 
Sept. 

Discusses copper and copper alloys 
used chemical plant construction. 
Grades copper used are phosphorus 
copper and 
phosphorus deoxidized arsenical copper. 
Valves, fittings, pumps, etc. for chemical 
plants are made from 
Alloys most frequently used are brasses, 
tin-bronze and gunmetals, aluminum- 
bronzes, copper-nickel alloys and silicon 
bronze. Copper-nickel alloys containing 
and percent nickel are used pri- 
marily tubes and heat exchangers. 
Recently, alloys containing and 
percent nickel with 1-2 percent iron were 
developed. 7055 


6.3.8, 8.8.1 

Lead Handbook for the Chemical 
inches, 1954. Federated Metals Division, 
American Smelting Refining 120 
Broadway, New York New York. 
Gratis. 

well-designed and carefully printed 
book outlining some detail the principal 
mechanical and chemical characteristics 
lead material for construction 
the chemical industry. Considerable em- 
phasis laid the corrosion uses 
the material and tables data are given 
showing the order resistance the 
material different chemicals and com- 
binations chemicals. Ratings are keyed 
temperatures, pressures, velocities and 
cyclic reconstitution lead’s corrosion- 
limiting surface layers. After general 
discussion the reason lead resistant 
corrosives, the book successively dis- 
cusses grades lead and the various 
sizes, thicknesses and shapes fabri- 
cated material produced Federated 


Metals. Details construction recom. 
mendations for lead linings, with 
grams common applications for both 
sheet lead-lined and 
components are given. list the 
chemicals and chemical processes with 
which lead used given and reaction 
the material graphically portrayed 
sulfuric acid, temperatures, creep, and 
velocity sulfuric acid. 


6.3.8 

Corrosion Lead. Dissolution 
Function Time. (In German). 
166 (1953) Nov. 

Reports results experiments with 
neutral, acid, and alkali solutions. 
tails the experiments are described, 
Results are compared with those from 
electrochemical measurements. Graphs, 
micrographs. Five 

7092 
6.3.9 

Effects Temperature the Flow 
and Fracture Characteristics 
(Trans. AIME), Sec. No. 11, 
1475 (1953) November. 

Tensile properties annealed molyb- 
denum were investigated from 1000° 
the vicinity room tem- 
perature well-defined transition 
tensile properties occurs. Reduction 
area decreases from over percent 
percent and, simultaneously, the yield 


strength increases about 60,000 psi— 
7409 


6.3.9, 5.3.2, 3.5.9 

Nickel-Clad Molybdenum. Lomas. 
Machinery (London), 82, 965 (1953) 
May 22. 

Shows that 1,100° clad 
molybdenum sheets give superior all- 
round service unclad molybdenum, 
combining high strength with resistance 
oxidation. Edge protection for work 
high temperatures offers difficulty. 
Mechanical properties are 

/US/ 
6.3.10 
Chloriment Luce. Duriron Co. 


Chem. Eng., 61, No. 254, 256, 258, 


(1954) Mar. 

Corrosion resistance data Chlori- 
met percent nickel—18 percent 
percent molybdenum al- 
loy, are charted, Physical properties and 
applications this material 


tion the chemical industry are 
7222 


6.3.10 
246, 248, 250, 252 (1954) Feb. 


percent molybdenum alloy, designed 
give high strength and excellent 
rosion resistance under severe 
conditions. Corrosion resistance data 
this important material 
charted. Physical properties and 
plications the chemical industry att 


6.3.10 

Properties Graphic Nickel Alloy 
Trans. Am. Foundrymen’s Soc., 61, 
560 (1953). 

The authors describe the 


and use castings nickel containin 
1-2.5 percent carbon, percent 


1.5 percent manganese and 
percent magnesium excess sulfur 


This material has good 


Chlorimet Chem. Eng., 61, No. 
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SUPERIOR other Enamels! 


7092 


the Flow Enamel-X enamels have lower specific gravities than other 
types enamels; thus, they will give greater coverage 
Metals the same thickness for the same weight material. 
11, 
Enamel-X greater resiliency than other types 
enamels, that is, greater ability return their orig- 
1000° inal position after stress. 
tem- 
Enamel-X enamels have less wastage during storage and 
are easier handle after storage than other types due 
less plastic flow. 


Results sag tests, cold tests, and peel tests Enamel-X 


7400 enamels are superior test results any the other 
types enamels. 


Lomas. 


was used one the largest gas pipe lines ever laid. 

ybdenum, 

for work The same top-quality coating job was obtained this large 

difficulty. size pipe was obtained smaller sizes pipes. The left top 

photo shows close-up completed joint (coated) prior 


its installation. 


Co. 
With danger plastic flow due heat, Enamel-X can 


denum coating jobs—the cartons are easily loaded and unloaded and 
the treated cardboard wrap readily removed prior the 
7222 


and 

7250 


61, 


founding 
containing 
sulfur. 


November, 1954 CORROSION ABSTRACTS 
q 


galling. Its characteristics are further 
improved the addition 2-4 per- 
cent tin—BNF. 7517 


6.3.10, 3.7.2 


Aging Characteristics Nickel- 
Chromium Alloys Hardened with Ti- 
tanium and Aluminum—TP3692E. 
chusetts Institute Technology. Paper 
before AIME, New York, Feb., 1954. 
Metals, Sect. No. 211-218 (1954) 
Feb. (Trans. AIME, 200). 

Extensive study was made the 
aging characteristics alloys based 
the percent nickel—20 percent chro- 
mium composition (exemplified Ni- 
monic and Inconel hardened with 
aluminum and/or titanium each 
percent. Aging was followed means 
hardness and hot electrical resistance 
measurements well X-ray and 
microscopy. Stress rupture tests 1500° 
were used check the pre- 
dicted behavior. Tables, graphs, photo- 
micrographs and 


7244 


6.3.11, 3.2.3, 3.8.4 

The Reaction Silver Alloys With 
Electrochem. Soc., 100, 538-542 (1953) 
Dec. 

Traces course reaction silver al- 
loys with sulfur determine mechan- 
ism tarnishing. Typical reaction 
course consisted initial rapid re- 
action similar unalloyed silver followed 
linear steady-state phase. Graphs, 
tables, 7043 


6.3.11, 8.8.1 

Silver and the Platinum Metals. 
Metal Industry (London), 83, No. 
10, 188-190 (1953) Sept. 

Discussion silver and the platinum 
metals chemical engineering. Silver, 
resistant chemical attack under wide 
range conditions, ‘is the best metal 
for use contact with halogens and 
halogen acids. Silver lining im- 
portant application chemical process 
equipment. Platinum and its alloys are 
used the construction electrodes 
for electrolytic oxidation, and for hand- 
ling molten glass. Use silver and 
platinum alloys industrial catalysts 
pointed out. Photographs.—INCO. 7143 


6.3.11, 3.7.3, 3.7.4, 3.5.8 


Electrolytic Cold-Working and In- 
ternal Friction Palladium/Hydrogen 
Proc. Roy. Soc. (Lon- 
don), 220, 279-289 (1954) Jan. 

Hydrogen electrolyzed into palladium 
was found affect internal friction, 
large increase being observed after 
charging after removing some 
the hydrogen electrolysis. Ageing re- 
duces internal friction limiting value 
without appreciable loss hydrogen. 
Internal friction decrease obeys unimo- 
rate law with velocity constant 
dependent grain size metal, decay 
being fastest annealed specimens 
large grain size which limit in- 
ternal friction returns value pure 
palladium, although some 0.6 hydrogen 
atoms per palladium atom are present. 
Fine-grained charged specimens have 
internal friction decay lower values. 
suggested that electrolysis pro- 
duces large, but temporary, cold-work- 
ing, accompanied high internal fric- 
tion and that rested alloys show per- 
manent relaxation effects related 
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initial grain size. Effect hydrogen 
Young’s modulus and rigidity modulus 
palladium, which are decreased 
charging with hydrogen, discussed. 


7345 


6.3.12 

Rhenium Metal—Its Properties and 
Future. Kares. Sylvania Electric 
Products, Inc. Materials Methods, 39, 
No. 88-91 (1954) March. 

Rhenium ductile form being in- 
vestigated for electrical contacts, thermo- 
couple alloys and pen points. Alloys pre- 
pared powder metallurgy methods 
composed 50-99 rhenium with tung- 
sten, nickel, molybdenum 
were used for pen points and have shown 
excellent wear resistance. Physical and 
mechanical properties, corrosion resist- 


ance, fabrication and applications are 
discussed. Illustrations, tables. refer- 
ences.—INCO. 7550 
6.3.15, 3.2.3, 3.8.4 


The Oxidation Titanium High 
Temperatures Atmosphere Pure 
Scientific and Industrial Research Organi- 
zation, Univ. Melbourne, Australia. 
Inst. Metals, 82, No. 213-221 (1954) 
Jan. 


The oxidation titanium 
investigated the temperature range 
700 mm. hydrogen. The process 
oxidation was followed determining 
the gain weight separate specimens 
after various periods. The distribution 
oxygen between the scale 
maining metal core was determined 
the temperature range which physical 
stripping the scale was possible, and 
such instances examination the 
oxidation products was undertaken. The 
scales were found porous oxy- 
gen and the oxidation process has been 
shown occur the metal oxide/metal 
interface. glancing-angle x-ray-diffrac- 
tion technique was used establish the 
nature the scales and surface layers 
the metal cores; the rutile modifica- 
tion titanium dioxide was the only 
oxide observed the scales. The surface 
layers the metal cores were found 
composed titanium-oxygen solid 
solutions, the surface concentrations and 
internal oxygen gradients which were 
dependent the oxidation tempera- 
ture. mechanism has been suggested 
for the oxidation titanium high 
temperatures which involves the diffu- 
sion oxygen within the metal core 
accelerating factor—NSA. 7567 


6.3.20 

Resistant Materials—Zirconium. Cor- 
rosion Prevention Control, No. 23- 
(1954) March. 

Production the Van Arkel Process 
and the Kroll Process, fabrication, 
and physical and mechanical properties 
zirconium are Tables illus- 
trate excellent corrosion resistance 
zirconium various chemicals, includ- 
ing acids, bases and others. Comparative 
resistance corrosion tantalum nio- 
bium, zirconium, and titanium shown. 


—INCO. 7543 


6.3.20, 3.7.3 

Ductile Welding Zirconium. 
Cox. Rev., No. 11, 245-261 
(1953). 

Alternating current and direct current 
welds made zirconium sheet various 


thicknesses, using 
equipment plastic containers flushed 
with argon exclude all air from the 
welding zone, were subjected hardness 
tensile, corrosion, and microscopical ex. 
aminations. was concluded that ductile 
welds can made thin sheet 
imately 0.030 thick), using standard 
equipment with additional argon stream 
the back the weld; direct current 
welds have superior properties 
material. sheets less than in. thick 
all air must excluded box, and 
for sheets more than in. thick the 
argon must purified. Four 
—MA, 7441 


6.3.20, 5.9.4 


Electron and Photocurrents Thin 
Films Zirconium Oxide. (In 
348-354 (1953). 

When voltages less than 90% the 
growth voltage are applied anodized 
zirconium specimens, the electric current 
through the oxide layer consists almost 
entirely electons. The electron current, 
related the field strength the 
exp (—U/kT), =ae/kT. and 
respectively, the height and the half width 
the energy barrier for electron flow, 
and have the values 0.375 eV., 
3.6 oxide film maintained volt- 
age for long periods shows marked re- 
duction This aging phenomenon 
indicates that the electron current as- 
sociated with imperfections the oxide 
film which gradually disappear. Experi- 
ments with graphite the oxide surface 
showed the current was 
caused impurities the film. Photo- 
currents which are also electronic are 
observed when ultra-violet light 
dent the surface: they may partly 
due destruction some space charges 
the film. Film age does not affect the 
photocurrents.—M 7425 


6.3.20, 5.9.4 


Ionic Currents Thin Films Zirco- 
nium Oxide. (In English). CHARLESBY 
Acta Metallurgica, No. 340-347 
(1953). 

Thin insulating oxide films were formed 
anodizing zirconium various elec- 
trolytes, including some, e.g. dilute sul- 
furic acid, which give porous films 
aluminum. Aqueous 
solution was used for most experiments: 
the film thickness was measured 
cal and capacity methods. The thickness 
was directly proportional the forma- 
tion voltage, but tenfold increase 
current increased the thickness only 
10%. The thickness was A./V. from 
the optical measurements and 
from the capacity measurements the 
electric constant 20. The ion current 
related the electrostatic field across 
and 10° cm./V. According 
Mott’s theory oxidation, the value 
the barrier width opposing ionic flow. 


7426 


6.3.20, 6.3.15, 6.3.13, 6.3.16, 6.3.21 


The Anodizing Zirconium ané 
Other Transition Metals Nitric 
trochem. Soc., 100, 531-537 (1953) 

nitric acid exceeding weight 
zirconium was found develop low 
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The best answer many corrosion problems... 


End view titanium diffuser. Note acid 
attack cast iron flange. 


Titanium steam jet diffuser 


easily passes year acid test 


Here’s instance titanium’s excellent per- 
formance under severe corrosive conditions. 
Pont Pigments plant combination 
chemical vapors and high-velocity steam 
proved too much for ordinary steam jet dif- 
fusers service. Biting hydrochloric acid 
formed the line and cut the service cast 
iron diffusers less than months. Other 
diffusers bronze and corrosion-resistant al- 
loys were tried without improvement. 

Finally, diffuser titanium was fabricated 
and installed. It’s still the job after period 
over years uninterrupted service—more 
than ten times the average life other diffusers! 
And today, there’s not sign wear cor- 
rosion the diffuser. 


TITANIUM SPONGE 


PIONEERED COMMERCIALLY PONT 


PONT 


REG U.S. OFF 


BETTER THINGS FOR BETTER LIVING THROUGH CHEMISTRY 


Resists chlorides and other 
corrosive chemicals other 
structural metal can! 


Here are just few the corrosive environments where 
titanium offers corrosion resistance unmatched com- 
mon structural metals. 


INORGANIC CHEMICALS 


Ferric Chloride 
Cupric Chloride 
Mercuric Chloride 
Aluminum Chloride 
Sodium Chloride 


Sodium Hypochlorite 


Chlorine Saturated Water 
Wet Chlorine Gas 


Chromic Acid 


Nitric Acid 
Sulphuric-Nitric Acid Mixture 


Nitric-Adipic Mixtures 


ORGANIC CHEMICALS 
Chloroacetic Acid 


Dichloroacetic Acid 


CONDITIONS 


0-30% 100°C. 
0-20% 100°C. 
All Conc. 100°C. 
0-25% 60°C. 
All Conc. at 100°C. 


100°C. 


Room Temperature 
75°C. 


10% and boiling 


0-70% 100°C 

60% 195°C. 

40% sulphuric, 60% nitric at 
35°C. 


38% nitric—17% adipic at 
90-95°C. 
100% 100°C. 


100% 100°C. 


POSSIBLE APPLICATIONS 


Process Piping, 

Pumps, Valves, 
Evaporators, 
Crystallizers, 

Kettles, Heat Exchangers 


Equipment for making 
bleaches 


Proportioning equipment 


Recovery equipment; 
electrolytic cells 


Plating equipment 


Acid Heaters, 
Nitrators 

and 
Auxiliaries 


Chemical synthesis; equip- 
ment in manufacture of 
pharmaceuticals 

Chemical synthesis; equip- 
ment in manufacture of dyes 


You can start your own evaluation tests now 


pioneer supplier titanium sponge, Pont can 
offer you expert technical help put you touch 
with manufacturers best equipped work along with 
you. Considerable fabricating know-how and wide 
variety mill shapes are now available help solve 
your corrosion problems. For more 
detailed information titanium, 
just check the coupon below. 


Pigments Department C-11 
Wilmington 98, Delaware 


Please send your new technical bulletin the corrosion- 


resistant properties titanium. 


Please send your general booklet titanium. 


interested using titanium for: 


Name 
Firm 
Address 
City. 


Position 


State. 


ASSOCIATION 


resistance oxide layer. 
nium, niobium, tantalum, 
showed high resistance this current 
even weight percent acid. Graphs, 
7099 


6.3.21, 5.9.4 

The Anodic Behaviour Antimony. 
Phys. Chem., 57, No. 203-206 (1953). 

The anodic polarization antimony 
acid and alkaline solution was studied, 
mainly using the 
graph. The following features were ob- 
served: weak acid and alkaline 
electrolytes, antimony anode can 
rendered passive moderate current 
density; initially relatively thick layer 
forms the electrode under 
which thick film later pro- 


ALLOY FAB 


duced; very low current density 
intermediate formation can 
detected; strong acid and alkaline 
electrolytes which the trioxide sol- 
uble, passivation occurs; and re- 
duction the anodically formed oxides 
does not take place cathodic polari- 
zation before hydrogen evolution, although 
may 7514 


6.4 Non-ferrous Metals and 


6.4.2, 5.9.4 

New Protective Coating Chemical 
for Aluminium Paint Ind. Mag., 68, No. 
(1953) July. 

The American Chemical Paint Com- 
pany has produced new type Alodine 


CATI 


for 


CHEMICAL PLANTS 
REFINERIES 
PAPER MILLS 
FOOD PLANT MANUFACTURERS 


CORROSION 


furnish tanks, piping, hoppers, chutes, etc. all com- 
mercial alloys. Also pressure vessels with ASME and API- 
ASME code stamp. Prompt delivery from our stock all 
types 


STAINLESS STEEL MONEL 
NICKEL ALUMINUM 
and HASTELLOY 


Stainless Steel Thick 


maintain the only stock HASTELLOY sheets and 
plates the Southwest. 


specialize pipe—All sizes from any 
the above alloys. 


Our long experience this kind work assures satisfac- 
tion. Large pieces requiring careful handling delivered 
perfect condition our trucks 1000-mile radius. 


OFFENHAUSER CO. 


2201 Telephone Rd. Box 18068, Houston 23, Texas 
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designated Alodine No. 1200. This 
forms amorphous mixed metallic 
ide coating low dielectric resistance 
that provides high corrosion resistance 
for unpainted aluminum. addition 
forms excellent paint bond that ap- 
proaches closely the high quality obtained 
with the earlier types Alodine. Alodine 
No. 1200 specifically recommended 
for coating wrought products that are 
painted and for coating casting and 
forging alloys whether not these are 
7103 


6.4.2, 5.9.4 

Ionic Current and Film Growth 
Thin Oxide Layers Aluminium, 
Proc. Phys. Soc., (B), 66, 
317-329 (1953) April. 

Describes part series investi- 
gations into the electrical properties 
thin insulating oxide layers formed elec- 
trolytically aluminum. Limited 
study ionic current and resultant film 
growth. 7256 


6.4.2, 6.3.6 

Aluminum for Copper: Greater Cor- 
rosion Risks? LIEBHAFSKY AND 
Batts. Gen. Elec. Res. Lab. Gen. 
Elec. Rev., 56, No. 12-16, (1953) 
March. 

For exposure ordinary atmospheres 
and distilled water, the natural film 
aluminum furnishes complete protec- 
tion. But increased protection for differ- 
ent situations available through anodi- 
zation. Under certain conditions where 
cells may occur that contain 
metal like copper, 
can disastrous. Even 
can met cell action 
eliminating any one the four essen- 
tials. Alclad alloys too find extensive 
application because they carry added 
insurance the coating aluminum 
anodic alloy consumed when corro- 
sion takes place while the core 
tected. Evidence shows that aluminum 
alclad alloys can substituted for 
copper without 
corrosion hazards long the oxide 
film remains intact. 7192 


6.4.2, 6.3.15, 6.3.20, 3.6.6 

Marine Exposure Tests Titanium- 
Aluminum and Zirconium-Aluminum 
Couples. Light Metals (England), 16, No. 
184, 223 (1953) July. 

Notes are reproduced 
corrosion tests carried out Saunder- 
Roe (Anglesey) Ltd. limited quan- 
tities un-alloyed titanium 
nium sheets. The tests were carried out 
order ascertain whether electro- 
lytic action would have detrimental effects 
when the new material joined light 
alloy. Specimens were prepared rivet- 
ing samples thin sheets A4D 
sheeting. The three samples were tied 
stake the Menai Straits that 
the periods immersion sea water 
and exposure the atmosphere were 
roughly equal. The exposure period was 
two months. Details the specimens 
are follows: Specimen Titanium 
riveted A4D sheeting, with zinc chro- 
mate paste between faying 
Specimen Zirconium riveted A4D 
sheeting, with zinc chromate paste 
tween faying surfaces; Specimen 
tanium riveted sheeting, 
jointing compound being used. visual 
inspection the specimens showed that 
when either titanium zirconium 
used conjunction with aluminum 
loys any composite assembly 
ing joining system such that 
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THE REASONS BEHIND 
THE PREFERENCE FOR 


addition their superior protective qualities, there are many reasons 
why NO-OX-ID pipe coatings and NO-OX-IDized wrappers are preferred. 


LIGHTER WEIGHT... NO-OX-ID weighs less and 
covers more pipe footage—thus providing sub- 
stantial savings handling costs. 

CHOICE APPLICATION METHODS... 
NO-OX-ID can applied hand over rough 
terrain short line jobs—by Traveliner 
long lines—at the mill yard many independ- 
ent applicators and utilities. 


SAVES ONLABOR AND 


handles easier—coating more feet pipe per 
man-hour because less material required. Fewer 
kettles, trucks and are needed. 
COATING CREWS PREFER 
there are irritating noxious fumes, coating 
crews like working with NO-OX-ID. 

Write for booklet Underground Pipe 


from for detailed information 
NO-OX-ID combinations. 


CASING FILLER FOR PIPELINE CROSSINGS 


NO-OX-ID Casing Filler protects against cor- 
rosion wherever pipelines are cased beneath high- 
way and railroad crossings. More than just oil 
petroleum product, (1) contains additives; 
inhibitors and wetting agents; (2) has water dis- 
placing properties its own weight; (3) 
applied 150° temperature, solidifies firm 
jell, completely sealing off the annular space, but 
permitting detection leaks; (4) serves 
electrical insulator; (5) economical apply. 


THE ORIGINAL 
RUST PREVENTIVE 


q 
Write For Bulletin 307 
ulletin 
MERCHANDISE MART PLATZ = 


the 


ties try 


p- materials challenge industry with new concepts of design, engineering, construction, 
processibility and usefulness. 


The properties of plastic materials, when correctly used, open up great new areas of 
service to industry and the public. 


Improper use can do irreparable damage to the plastics industry, to both manufacturers 
and processors of the materials. 


Therefore, we as manufacturers and processors of plastic materials reaffirm our adherence 
to the principles upon which the healthy growth of a great industry depends and undertake to: 


I. Understand thoroughly the properties and limitations of all plastic materials 
handled by us; 


. Apply, the correct plastic materials to all industrial end uses, designing and 
engineering them for maximum value, performance and safety; 


. Use great care to select the correct plastic materials for all consumer items, 
designing and engineering them to insure value, satisfaction, safety and pleasure 
to all users; 


. Sell plastic materials, and all industrial and consumer items made therefrom, 


on the merits of the materials, applications and design, and free of extravagant, 
insupportable claims. 


All to the end that plastic materials already available, and others that may come, will 
bring to industry and public alike all the benefits, economies and satisfactions inherent in these 
versatile engineering and construction materials. 


Accepted: 


Manufacturing Chemists’ Association, Inc ‘The Society of Plastics Engineers, Inc The Atlas Mineral Products Co. 


The Society of the Plastics Industry, Inc. 
O' 
Propnetary Plastics Manufacturers Association 


Plastic Coatings and Film Association 


firmly believe that the practice these principles which 
are completely accord with the ATLAS POLICY will minimize 
misapplication Plastic Materials 

Customers should have confidence firms complying with these 


principles. 


Based over sixty years adherence this policy, ATLAS will 
continue all within its power to: Understand thoroughly, 
Apply correctly, Select carefully, and Sell merit, all plastic 


materials for corrosion-proof construction that 


PLASTIC 


CEMENTS COATINGS 
RIGID FABRICATIONS PIPE 
LININGS FOAMS 


ATLAS 
MINERAL 
PRODUCTS CO. 


MERTZTOWN, PENNSYLVANIA 


PLASTIC MATERIALS FOR CORROSION-PROOF CONSTRUCTION 
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here, and which might used prac- 
tice, full precautions are probably 
7105 


6.4.3, 3.4.6, 6.4.4, 6.3.19, 6.3.2 

Action Anhydrous Hydrobromic 
and Hydriodic Gases Beryllium and 
Its Homologues the Second Column 
the Periodic Table. JEAN 
GABRIEL Vivet. Compt. rend., 236, No. 18, 
1788-1790 (1953). 

The action hydrobromic and hydri- 
odic gas beryllium identical with 
that hydrochloric previously described 
[Besson, Bull. soc. chim. France, 17, 
1175 (1950) Nov.-Dec.] certain 
temperature the metal completely pro- 
tected halogen film, and the protec- 
tion ceases only with the sublimation 
the film. For magnesium, zinc, and cad- 
mium, the protection less effective, 
and the metal powdered the attack 
begins sooner.—MA. 7392 


6.4.4 

Finishing Systems for Magnesium. 
Precision Metal Molding, 
11, No. 12, 59-63 (1953) Dec.; Modern 
Metals, No. 11, 66-68, 70-71 (1953) 
Dec. 
Paper presented 9th annual meet- 
ing the Magnesium Association, 
1953. Basic requirements, cleaning, pre- 
venting galvanic corrosion, 
systems current use (painting after 
chemical pre-treatment, bright dips, black 
chemical finishes, electroplating 
copper/nickel/chromium), serviceability 
finished 7434 


6.4.4 

The Preparation and Properties 
Magnesium Alloy Sheets Controlled 
TATE, AND Watters. Inst. Metals 
(London), 82, Pt. 25-31 (1953) Sept. 

Three types magnesium-alloy sheets 
different grades iron content have 
been prepared determine the mechan- 
ical properties and corrosion-resistance 
the sheets: 1.7% manganese (cor- 
responding 3.5% alumi- 
num, zinc (AZ31); and 
aluminum, 1.5% (AZ61). Sheets 
the type AZ31 and AZ61 showed poor 
purity grade and very high resistance 
the high-purity grade. The mechanical 
properties the aluminum containing 
sheets were good and independent 
iron content. Sheets the type AM503 
showed very high corrosion resistance 
but the mechanical properties were rather 
poor. Protective treatments were much 
more effective sheets high-purity 
aluminum-bearing alloys than 
ordinary 7455 
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8.4 Group 


8.4.5, 7.2 
Atomic Energy Production Requires 
Nickel-Plated Pipe. Ma- 
chinery, 60, No. 166-172 (1954) March. 
thin layer nickel keeps processing 
pipes and fittings atomic energy instal- 
lations free from contamination highly 
corrosive and radio-active gases. Pipe, 
length, ranges from inches 
inside diameter. Making 
plating the pipe western New 
York plant traced. 
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meet- 
Nov., 
1g, pre- 
inishing 
after 
black 


ntrolled 
Metals 
Sept. 
have Photo courtesy General American Transportation Corporation 
nechan- 
sistance 
6.5% 


Company helping General American Transportation slash 


refinishing costs their new “Airslide” cars. With this new Data courtesy The Glidden Company, 


corrosion-resistant vinyl coating supplied The Glidden 


coating—based Resins—cars can complete- Ohio. 

refinished just one day under normal, outdoor conditions. 

And the coating resists chemicals and corrosion well, lasts 

times longer than ordinary coatings! 

h-purity Maybe your coating problem just tough though entirely LITE 

different. BAKELITE Vinyl Resins could the answer. Coatings TRADE-MARK 

based these versatile materials easily and far outlast VINYL, PHENOLIC AND STYRENE 
ordinary coatings. Acids, alkalies, common solvents, oils, water RESINS FOR COATINGS 

and corrosive atmospheres have little effect them. There’s 

Resin for your job—inside out, for structures 

equipment, wood, metal masonry. 

Learn more about Vinyl, Phenolic and Styrene 

Resins for coatings. For free booklet, Coat- 

INGS FOR GENERAL just write Dept. ZA-69. 

Pipe, 

BAKELITE COMPANY, Union Carbide and Carbon Corporation East 42nd Street, New York 17, 

New 


raphs.— 
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8.4.3, 5.3.2 

Clad Steel Petroleum Equipment. 
Jr. Petroleum Process- 
ing, 700-703 (1953) May. 

Describes cases when use and 
when not use clad steel processing 
units. Discusses welding and fabrication. 
Tables, diagrams.—BTR. 7009 


8.4.3, 5.8.2 

LACE. Shell Oil Co. Paper before Nat. 
Gas Assoc. Am., 32nd Conv., Hous- 
ton, April 29-May 1953. Oil Gas J., 52, 
No. 201-202+ (1953) May 25. 

Corrosion gas-handling equipment 
was observed almost all instances 
where appreciable amounts liquid wa- 
ter can removed from the system. 
The severity corrosion these points 
determined large extent the 
amount acid gases the amount 
air which available. Treatment with 
corrosion inhibitor used some 
plants. Pits in. deep the cast 
steel headers condensers and solution 
coolers were found.—iNCO. 7182 


8.4.3, 5.8.4, 1.2.2, 5.8.2 

Condensate Well Corrosion. Book, 203 
pp., 1953. Natural Gasoline Association 
America, 422 Kennedy Bldg., Tulsa, 
Okla. (Per Copy—$6.00.) 

There are eighteen chapters each re- 
lating the problems incident cor- 
rosion gas condensate wells. The work 
represents the accumulated data 
years’ investigations the Natural 
Gasoline Association America’s Con- 
densate Well Corrosion Committee. 
addition there presented much useful 
information economic nature, experi- 
mental procedure, laboratory vs. field 
experience correlation, ratings the 
efficiencies various systems con- 
trol and numerous case histories which 
enable the corrosion engineer faced with 
condensate corrosion problem com- 
pare others’ experience with his own case. 

The chapter headings, which are 
ciently explicit indicate content are 
follows: “History Gas Condensate 
Well Corrosion Committee,” 
Lowe; “Economics Gas Condensate 
Well Corrosion,” Zajac; “Criteria 
Greenwell; “Chromate Inhibitors,” 
Jerry Marshall; “Organic Inhibitors,” 
Waldrip; 
Goods,” Hunter; “Tubing Cali- 
Oxford, Jr.; “Inhibitor 
Injection Methods and Practices,” 
Spafford; “Well Completion Methods,” 
“Metallurgical Factors,” Prange; 
“Laboratory Studies Film Forma- 
Edward Greco; “Acidity 
Condensate Well Waters,” Shock; 
“Laboratory Studies Corrosion 
Carbon Dioxide and Organic Acid,” 
Chesney; “Polar Constituents 
Well Streams,” Louis Hillenbrand, 
Jr., and “Field Histories,” Morris Bock. 
appendix lists laboratory methods 
useful condensate well cofrosion and 
short discussion corrosion control 
practices used companies surveyed 
the committee. 7173 


8.4.3, 5.9.2 

How Chemical Cleaning Makes 
Money. Petroleum Re- 
finer, 33, 131-132 (1954) Feb. 

Case history profitable application 
chemical cleaning restoration and 
cleaning entire section -refinery. 
Photographs, diagram.— MR. 7247 
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8.4.3, 7.4.2, 7.6.8, 4.6.6 

Casebook Corrosion Chemist. 
Maxey Phillips Oil Co. Petroleum 
Refiner, 32, No. 131-132 (1953) Aug. 

group reports unusual cor- 
rosion problems refinery and their 
subsequent solutions presented. 

Condenser-tube sheets: Active corro- 
sion, subsequently identified galvanic 
corrosion, occurred the water side 
the steel tube sheets condensers where 
admiralty tubes were rolled in. so- 
lution the corrosion problem, naval 
brass naval brass plated tube sheets 
were installed. 

for deisobutanizer tower hydro- 
gen fluoride alkylation unit, there was 
general metal loss all steel parts 
contact with the steam condensate, par- 
ticularly the pass. Concentrations 
ppm. octadecylamine injected into the 
steam supply reduced iron content from 
high 175 ppm. ppm. The pres- 
ence any hydrocarbon the steam 
would, however, make this treatment 
ineffective. 

Fouled hydraulic oil: The filter screens 
the hydraulic system operating the 
slide valves fluid catalytic cracking 
unit became clogged with iron oxide 
few days, making valves inoperative. 
Sorbitan was added make 
0.05% solution. Corrosion was elim- 
inated and screens remained clean. 

Black-iron water pipe: War shortages 
made necessary use black iron in- 
stead cast iron pipes 
water system. Corrosion these pipes 
was excessive, resulting red water and 
unpleasant taste. This was remedied 
diverting the water flow through chemi- 
cal pot filled with molecularly dehy- 
drated phosphate; flow was regulated 
give phosphate concentration ppm. 
the pump discharge. 

Reboiler tube ends: After months 
operation, the steel tube ends the out- 
let section the condensate pass 
gasoline stabilizer reboiler had lost 
75% their original thickness where 
rolled into the tube sheet. Even ro- 
tating the bundle 180° tube life was esti- 
mated less than months. vent 
was installed and small amount 
steam was continuously vented carrying 
with the noncondensable gas. After 
three years service, the tubes showed 


metal loss the steam 
7413 


8.4.3, 8.9.3, 5.4.5, 5.8.2, 3.3.4 

Combating Corrosion, Special Sym- 
posium. Gas J., 52, No. 41, 122-130, 
132, 134-136, 141-143, 145-150,, 152-156, 
159-160, 162-164 (1954) Feb. 15. 

Includes “Corrosive Oil and Gas Areas 
the United States,” Shock; 
“How Get More Value From Paint,” 
William Thies; “Protecting the Pipe- 
Line Frank Burns; 
“Management’s Stake Corrosion Miti- 
gation,” Lewis Finch, Jr.; “New Light 
Asphalt Pipe-Line Coatings,” 
McAninch; “How Sell Management 
Corrosion Ted Can- 
field; Coal-Tar Coatings,” 
Fair, Jr.; “Organic Inhibitors 
Oil and Gas Wells,” Muir; “Semi- 
polar Organic Inhibitors Check Corro- 
sion,” Charles Blair; “Microbiological 
Corrosion,” Bennett Clark; “Cathodic 
Protection for Pipe Lines,” Whit- 
ley, Jr.; “Fundamental Electrochem- 
istry Corrosion,” Bernard Heston; 
“Good Design Now Will Stop Corrosion 
Prange; “Hot Coal-Tar 
Coatings Approach Ideal,’ Shi- 


deler. Maps, diagrams, tables, 
graphs, graphs. 
7325 


8.4.5, 4.7 

New Tests Prove Materials for Nu- 
clear Power Plants. Knolls 
Atomic Power Lab. Age., 172, No, 
129-133 (1953) Aug. 20. 

Results static corrosion tests 
most common materials including iron, 
steel, stainless steels, cast iron, copper- 
base alloys, nickel 
and others, number liquid metals, 
such sodium, sodium-potassium, lithium, 
magnesium and others are listed. After 
material shows good resistance at- 
tack static tests, dynamic tests and 
the effect stress are investigated. 
the stress-rupture life sodium equal 
that air, and there metallo- 
graphic indication intergranular attack, 
the material considered fully resistant 
stress 7095 


8.5 Group 


8.5.3 

Corrosion Carbon Steel 
num Sulphate Solution: the Corro- 
sion the Knife Jordan Engine 
Metals, 17, No. 283-287 (1953) June. 

This experiment was conducted 
study corrosion carbon steel knives 
the Jordan Engine which treats the 
pulp solution containing aluminum 
fate, rosin soap, etc., values rang- 
ing from 4.5 5.2. The carbon steel 
specimens (0.3% carbon and 0.8% car- 
bon) were rotated water varying 
6.5), and corrosion loss the specimens 
was The corrosion rate 
carbon steel aluminum 
tion increased gradually with the 
crease acidity constant r.p.m., but 
was far less than sulfuric 
tion with the same value, and the 
same r.p.m., the rate was about 1/10 
the values found the latter solution. 
This due the inhibitive action 
positively charged colloidal particles 
aluminum hydroxide which 
duced the hydrolysis aluminum 
sulfate solution and was adsorbed 
the cathodic area the local cells 
corrosion. Cupric ions 
markedly accelerated the corrosion 
acting depolarizer for hydrogen and 
moreover producing galvanic corrosion 
due the metallic copper reduced 
the steel and these effects increase 
r.p.m. Therefore pipe copper 
copper alloy should avoided con- 
duit-pipe carry the pulp solution 
high speed into Jordan Engine. 12% 
chromium stainless steel was immune 
against the solutions under the condi- 
tions mentioned 6995 


8.5.3, 6.6.8, 7.2 

How Piping May Used 
the Pulp and Paper Industry. 
Rubber Co. Paper before 
Am. Pulp Paper Mill Supts. 
Dinner Mtg., Michigan Div., Kalamazoo, 
Feb. 18, 1954. Paper Trade J., 138, No. 
12, 30, 32, (1954) Mar. 19. 

uses where limitations 
strength, working pressures and 
atures are not restrictive, plastic pipe 
economical because its resistance 
weight, ease installation, high flow 
rate and long life. Properties, advantages 
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for 
Knolls 
172, No. 


ing iron, 
copper- 


metallo- 
attack, 


Does your plant handle corrosive fluids that slow down 


Aloyco jacketed Gate, Globe and Check valves. Besides hav- 
June. ing all the Aloyco features shown left, they’re the only high 
alloy valves the market completely jacketed. 
reats the They keep valves higher temperature than steam tracing 
systems, and provide more uniform, less hazardous heating than 
thermal electric methods. find them especially useful 
line processing rosin, resins, tars tar oils, pthalic maleic 
anhydrides, molten sulphur and other viscous liquids. 
We'll glad arrange for trial installation Aloyco 
jacketed valves your plant. Write the Aloyco Corrosion Engi- 
the neering Service for further information. Alloy Steel Prod- 
ucts Company, Inc., 1323 West Elizabeth Ave., Linden, 
1/10 
solution. 
action 
rticles 
solution uses Aloyco Jacketed 
Valves. Send coupon 
corrosion / 
duced Cross-section shows how jackets extend edge flanges and 
include boxes this Aloyco 1105 Jacketed Gate Valve. 
Also shown are the non-fouling, ball-and-socket split-wedge disc 
tion and mar-proof rocker-type gland plate and follower. 
12% 
immune 
6995 
SS SS SSS SS SSS SS 
Used ALLOY STEEL PRODUCTS COMPANY, INC. 
before Longer Lasting Linden, New Jersey 
tic pipe Firm 
high flow State 
dvantages 
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and limitations polyethylene, cellu- 
lose acetate butyrate (Tenite vinyli- 
dene chloride (Saran), polyvinyl chloride, 
fiberglass-reinforced polyester, styrene 
acrylonitrile copolymer blends (Uscolite) 
are given. 7235 


8.8 Group 


8.8.1 

Nickel Alloys Applied Industrially 
the Distillation Coal. (In French). 
Rev. nickel, 19, No. 37-45 
(1953) April-June. 

less steels and Monel metal for corrosion 
resistant plant the industry. Relative 
corrosion resistance 


7423 


8.8.1 

Gasification Lignite Commer- 
cial-Scale Pilot Plant. Progress Report 
Bureau Mines, Report Investigations 
No. 4940, Feb., 1953, pp. 

Discusses useful life outer metal 
retort tube influenced corrosion 
under wide range operating condi- 
tions. Also emphasizes gas generation 
with high ratio hydrogen carbon 
monoxide both divided and continu- 
ous 7427 


8.8.1, 3.5.3 

Corrosion and Erosion the Syn- 
thetic-Fuels Demonstration Plant. 
Mines. Paper before ASME, Fall Mtg., 
Chicago, Sept. 8-11, 1952. Trans. Am. Soc. 
Mech. Engrs., No. 525-532; disc. 
532-533 (1953) May. 

Corrosion and erosion during two 
years operation the first American 
coal-hydrogenation plant are described 
well solutions and improvements 
developed. Isolated cases localized 
corrosion fatigue, caustic embrittlement, 
stress corrosion, and pitting are de- 
scribed. Use AISI Type 316 stainless 
minimized the effect hydrogen attack 
high-pressure equipment except where 
design temperature was exceeded. High- 
pressure lines and valves handling oil- 
solid mixtures containing absorbed gases 
showed greater corrosion rates. Tables 
and 7379 


8.8.5 

How Cut the Cost Finishing 
Your Product. Syer, Sr. 
Finishing, 29, (1953) Jan. 

Covers selection equipment, removal 
scale, dust, tar, and heavy soil; set- 
ting and maintaining process con- 
trols; features cleaning phosphating 
machine; and evaluation tests and cost 


BTR. 7330 


8.8.5 

Measure Surface Roughness. Precision 
Metal Molding, 12, No. 63-64 (1954) 
March. 
New tool, the S22 microfinish compa- 
rator for establishing controlling and 
checking microfinish metal parts, 
produced electro-forming pure nickel. 
Stainless steel blocks are used master 
patterns against which nickel electro- 
forms are made. Tool does not corrode, 
gives series flat surface specimens 
for visual tactual comparison, and 
based SAE and ASTM standards. 
Produced Baptist Machine Co.— 
INCO. 7361 
8.8.5, 5.9.2, 6.6.4 

Design for Longer Pickling Equip- 
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ment Life. Steel, 133, 84, 
86, (1953) Dec. 21. 

Discusses applications carbon and 
graphite wet and dry pickling equip- 
ment. Gives design tips and performance 
data. 7238 


8.8.5, 5.9.4 

Versatile Steel Carburizing Process 
Provides Low Cost, Hard Surface Parts. 
Alloy Products Co. Western Metals, 12, 
No. 44-47 (1954) March. 

Mechanics carburization, types 
gas carburizing furnaces, gas generators, 
and gas chemistry are discussed. With 
the development gas carburizing fur- 
naces, alloys were developed that can 
resist the high temperatures and em- 
brittlement carburization, and have 
enough strength the operating tem- 
perature. alloy approximately 
35% nickel and 15% chromium, remain- 
der iron, either cast wrought, suc- 
cessful for most the carburizing fur- 
nace parts. some parts lower alloy 
content satisfactory while others 
alloy content high 80% nickel, 20% 
chromium and iron was used. How- 
ever, even quenching service, 35% 
nickel, 15% chromium with good design 
provides satisfactory life. 


INCO. 7337 


8.8.5, 6.2.5 

Iron Lung for Sick Metals. Stee/, 133, 
No. 10, 132 (1953) Sept. 

using full muffle, gas-fired hy- 
drogen atmosphere furnace with water 
jacketed cooling chamber, called iron 
lung, Gen. Metal Products Co.’s Type 
305 18-8 stampings which turned black 
green through oxidation are again 
bright and scale free with their original 
sparkling finish. Furnace also used 
heat treat stainless steels the 400 series. 
7315 


8.9 Group 


8.9.1 

Strategic Metals Aircraft Construc- 
tion. Canadian Met- 
als, 16, No. 18, 20, (1953) Feb. 

Discusses the various steels and light 
alloys used for different parts air- 
craft, the alloying elements used 
them, and the metals used for corrosion 


protection, etc.; possible substitutes.— 
BNF. 7214 


8.9.1, 3.5.9 

Chemical Coatings. Aviation 58, 
No. (1953) Jan. 

Chemical coatings protect aircraft 
metals are being produced Markal 
Co. Markal’s coating 
used exhaust stacks, blowers and 
the metals from 
scaling and corrosion temperatures 
1850°F. The D-A coating with- 
stands corrosive conditions caused 
steam, salt spray, hot acids and mild 
alkalies temperatures 600°. Both 


coatings may applied spray, brush 
7378 


8.9.1, 6.4.2 

Harvey Aluminum Develops Newest 
Aircraft Alloy. Am. Metal Market, 60, 
No. 208, (1953) October 27. 

new structural aircraft aluminum 
alloy, designated HZM 100, and having 
mechanical properties 100,000 
in., has been developed the Harvey 
Aluminum Co. The new alloy will pro- 
vide aircraft extruded components 


lesser cross sectional dimensions, and 
having maximum resistance corro- 


sion, with consequent savings weight, 


7487 


8.9.3 


Protection Against Corrosion Pipe. 
lines. (In Hungarian). 
Banyass. Lapok (Hungarian Journal 
Mining), No. 11, 559-565 (1953) 
Nov. 

Describes corrosion and protection 
Hungarian pipeline built 
Discusses examinations; onset corro- 
sion; course and repairs effected; causes 
corrosion; galvanic reactions; and 
measures against them. Tables, diagrams, 
graphs. references.—BTR. 7194 


8.9.3, 2.4.3 

Ultrasonic Inspection...for Internal 
Pipe-Line Corrosion. GALLy. South- 
ern Cal. Gas Co. Paper before Pacific 
Coast Gas Assoc., Santa Barbara, 1953, 
Oil Gas J., 52, No. 13, 61-62 (1953) 
Aug. 

Field tests show that ultrasonic equip- 
ment provides practical and accurate 
means for locating and measuring cor- 
roded areas inside pipe line and for 
discovering defects the 
Because its narrow ultrasonic beam, 
pits can detected and their depths 
measured. Procedures for rapid scanning 
and handling rapid scanning data are 
still developed.—I NCO. 7153 


Economic Aspects Corrosion Con- 
Pipeline Corp. Paper before Corrosion 
Group, Society Chem. Ind., Nov. 13, 
1953, London. Chemistry Industry, No. 
93-100 (1954) Jan. 23. 

The material, opinions 
contained this paper are drawn from 
the experience operating 6100 miles 
buried pipelines comprising 
Pipe Line Corporation’s crude oil and 
products pipe-line The economic 
aspects corrosion control, 
balanced program for the protection 
pipe-lines and similar 


tures are discussed. Tables and graphs. 
—INCO. 7263 


8.9.3, 5.4.10, 5.2.2 

ground Pipeline. Commonwealth 
40, No. 294-295 (1953). 

steel pipeline coated with asphalt 
and fiber glass; cathodic protection 
provided attaching magnesium-alloy 
7460 


8.9.4 

Arc Cutting Railroad Cars. 
Welding Engr., 39, No. 
(1954) March. 

Hopper cars carrying acid com- 
modity are built stainless-clad sheets 
with unloading doors the car bottom 
cast stainless. Damaged parts the 
sliding doors were cut out with 
tric arc-compressed air 
Replacement parts were fabricated and 
welded back into the doors with 
less 7374 


8.9.4, 4.3.6 
Does Antifreeze Destroy Cars. Ry. 
Age, 136, No. 22-23, (1954) Jan. 
corrosion from calcium chloride 
coal and ore prevent lading 
ing the car. Trays copper 
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CORROSION ABSTRACTS 


Bitumastic Enamel being machine-applied section Biggest Inch.” 


“The Biggest Inch” gets the best barrier 
against corrosion—BITUMASTIC ENAMEL 


“The Biggest Inch” was recently 
completed Texas. 465 miles long, 
this pipe line one the largest 
single carriers crude oil the 
United States. river oil rolls 
through this 26-inch line the rate 
301,000 barrels daily. 


Exterior surfaces this steel line 
Bitumastic® protective 
coating that has proved its worth. 
Many oil and gas pipe lines, pro- 
tected Bitumastic Enamel and 


KOPPERS COMPANY, 


years ago, are still excellent 
condition today. 

There are many properties that 
make Bitumastic Enamel the best 
barrier against corrosion. Here are 
some: High resistance water; 
High electrical resistance; 
High resistance soil chemicals; 
Stability under soil stress; Last- 
ing ductility. 

Whether you’re interested pro- 
tecting large small lines, oil 
gas lines, will pay you specify 


Bitumastic Enamel. Get touch 
with one the offices listed below. 
Our representative will glad 
tell you all about Bitumastic Enamel. 


INC., Tar Products Division, Dept. 1104-T, Pittsburgh 19, Pennsylvania 


DISTRICT OFFICES: BOSTON, LOS ANGELES, NEW YORK, PITTSBURGH, AND WOODWARD, ALA. 


November, 1954 
| 
~ Pos. 


ate. 
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and Cor-Ten steel were used the 
4-year test. Loss weight due cor- 
rosive action was much greater the 
copper steel trays than the Cor-Ten 
steel trays. Treatment with calcium 
chloride accelerated corrosion both 


materials. Photographs 
INCO. 


8.9.4, 6.2.4 


Corrosion Problems Railway Equip- 
ment. Factors Hopper-Car Design 
Virginian. Paper before 
4th Corrosion Conf., Wrightsville Beach, 
May 19-21, 1953. Ry. Locomotives 
Cars, 127, No. 56-57 (1953) July. 

Virginian uses Cor-Ten steel plates 
the construction hopper coal cars 
and gondola cars large quantities. 
Visual inspection after years showed 
that the corrosion these cars not 
severe similar cars the same 
age built with open hearth copper-bearing 
steel 7200 


8.9.4, 7.6.4, 4.6.2 


Methods Increase the Efficiency 
Steam Locomotives. Paper before Inter- 
national Ry. Congress, London, May, 
1954. Ry. 100, No. 178-179 
(1954) Feb. 12. 

from railways English-speaking coun- 
tries methods increase the effi- 
ciency steam locomotives. South 
African railway had trouble with crack- 
ing the stress corrosion type boiler 
shells certain locomotives. bad 
water districts, S.A.R. replaces copper 
steel when firebox renewals become 
necessary. Very little corrosion pit- 
ting boilers using softened water was 
reported. Corrosion reported pure 
lead used plugs resulting from high 
alkalinity limited factor the ex- 
Tannin used minimize corrosion, 
while tests were carried out with elec- 
troplating the plugs with certain de- 
gree success. Little scale formation 
reported where feed water enters the 
boiler. All the reporting railways use 
chemical treatment boiler feed water 
some form.—INCO. 7327 


8.9.5 


Painting Ships. Schiff- 
bautechnik, (1953); Brit. Ship- 
building Res. Assoc., No. 323 (1953). 

The importance painting means 
reducing corrosion shipbuilding 
discussed. the case prefabricated 
small craft, where the assembly time 
the ships 10-12 days, impossible 
prepare the surfaces with the same 
care that employed larger vessels, 
and even quick-drying paints will not 
harden time. frequently 
removed sand- shot-blasting. Shot- 
blasting penetrates the mill-scale and 
dents the plating, shot-blasting pro- 
longed until all the mill-scale removed, 
the surface will covered with small 
craters which rapidly 
Sand, the other hand, will splinter 
when hits the surface, and tear off the 
mill-scale, leaving the surface completely 
smooth. Both brushing 
may used for painting ships, spraying 
being mainly employed for internal work. 
Care must taken ensure adequate 
ventilation when spraying enclosed 
7512 


8.9.5, 5.4.2, 4.4.6 


The Preservation Oil Tanker Hulls. 


North East Coast Inst. Engrs. Ship- 
builders, 69, No. 289-316 (1953) April, 
Scale removal and painting hull 
teriors. Protection steel cargo tank 
interiors surface coatings (sprayed 
aluminum and zinc unsatisfactory; most 
promising general-purpose material was 
inorganic paint with sodium 
silicate medium), atmosphere control, 
inhibition, and cathodic protection 
nesium anodes successful butane tanks), 

Tables, graphs, 
7188 


8.10 Group 


8.10.2, 8.8.5, 1.6 


Non-Ferrous Foundry Metallurgy, 
Book, 497 pp., 1954. McGraw- 
Hill Book Co., Inc., 330 West 42nd St, 
New York 36, Per 

This comprehensive collection 
information foundry metallurgy 
British experts the field. The first 156 
pages the book are devoted 
sideration fundamental information 
properties liquid metals, solution 
gases, solidification and other mate- 
rial significance casting. Succeed- 
ing chapters technology, properties 
and testing castings and casting al- 
loys, all British writers, cover what 
appears recommended practice 
England and Europe with respect 
castings. Most the appended chapter 
references are European sources. 


Two references corrosion are made, 
these consisting brief discussions 
the three principal classes corrosion 
affecting castings. Reference corro- 
sion-resistant characteristics some 
alloys, such Hastelloy, for example 
are included, although these are not noted 
the subject index. The writers believe 
castings are not likely attacked 
corrosion wrought shapes. 

The book well-rounded, illustrated, 
treatise foundry principles, practices 
and techniques. Much data are tabulated, 


7275 


8.10, 8.8.5, 1.6 


Current Russian Metallurgical Texts. 
III. Metal Progress, 64, No. 
88-90 (1953) Dec. 

continuation two previous 
lar articles five Russian books are briefly 
reviewed, dealing with introductory metal- 
lurgy, metals and alloys 
construction, metallurgy copper and 
nickel, corrosion and resistant materials 
and rare metals.—BNF. 
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1.The names and addresses the pub- 

lisher, editor, managing editor, and business 

managers are: Publisher, National Association 
of Corrosion Engineers, 1061 M & M Bids. 
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New TYPE “Z” WmSEAL 
CASING BUSHING 
Thick, tough synthetic rubber ring 


SPACERS 


New TYPE “BT” 
SUPPORT INSULATOR 
Completely insulated steel band 
with only one joint opened 
wide for installation. Hard rubber 


anchored plastic-covered, aircraft- skids support pipe center 
cable clamps. ing. Assembly clamped 
short-proof seal end casing. covered aircraft cables. 
New CENTERING New STYLE 
CRADLE THINSULATOR 
short, massive Con- Similar “BT” Insulator 
centric-Support Insulator. except with steel skids 
Simply slide Cradle throughout. Excellent for 
casing end carry soft coatings but does 
weight pipe and back- NOT center 
fill. Replaces Insulator casing. 
end casing. 
SPECIAL FOR DISTRIBUTION AND GATHERING LINES 


New DO-NUT BUSHING 
Thick, synthetic rubber ring 
when hammered into 
Ideal for pipe 
size and smaller. 


features devices illustrated 
this Page are covered Patents 
Patents Pending. 


manufacturer who renders 
FREE service the field 
help insure correct installations. 


STYLE THINSULATOR 
Thin Insulator with rubber- 
lined steel band for 10” and 
smaller pipe casing only 
larger. 
skids bottom only where 
joint bolted. 


BOX 4038 
TULSA OKLAHOMA 


| 
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Protective coatings take tough jobs 


Sprayable plastisols 
offer seam-free 
thick-film protection 


Any metal equipment which can 
uniformly heated 350°F can now 
protected with thick, sprayed-on 
vinyl plastisol coating. Provided 
Unichrome Plastisols, such films resist 
acids, alkalies, alcohols, water, salt 
and other corrosive solutions. The 
heavy build-up, mils per 
coat, assures weak thin spots 
give corrosion toe hold. The spray- 
ing assures seam-free surface 
thick thin economy and serv- 
ice conditions dictate. 

These features are obtained Uni- 
chrome 5300 Series Coatings. They 
often permit ordinary metals 
used instead costly alloys. 


Phenolic coatings 

applied specialists 
Phenolic coatings give good account 
themselves the battle against 
corrosion. Where facilities exist for 
baking large equipment, Ucilon Coat- 
ing 1501 stands ready deliver 
hard finish resistant acids, solvents, 
oils, water and other paint-damaging 
agents. 

Lack such facilities need 
barrier utilizing phenolics. Many 
strategically located companies spe- 
cializing coating application now 
exist. Equipment shipped these 
specialists will returned with the 

long-life protection provided 
Ucilon 1501. Ask for the names 
these for more in- 
formation Ucilon 


UNITED CHROMIUM, INCORPORATED 


100 East 42nd Street, New York 17, N. Y- 

Detroit 20, Mich. * Waterbury 20, Conn. 

Chicago 4, Ill. ¢ Los Angeies 13, Calif. 
In Canada: 

United Chromium Limited, Toronto 1, Ont. 


310a 


Ucilon Coating System, lining tanks used beverage processing, prevents contamination and protects flavor 


Applications once thought impractical now virtually 
routine with Systems Ucilon® Protective Coatings 


Uses for 
tive coatings keep widening. Where 
good results were once unobtainable, 
Ucilon Coating Systems now deliver 
outstanding protection against cor- 
rosion plus unusually long service 
life constant contact with strong 
chemical solutions. 


MAKING TANKS IMPERVIOUS 


50,000-gallon, concrete, fuel storage 
tanks are now lined with Ucilon 
Coating System applied over special 
latex, protecting against attack the 
aviation. gas and guarding against 
fuel contamination. 

The answer many brine corro- 
sion problems has been found 
new Ucilon System that provides 
thicker than ordinary coatings. 
Applied brine clarifier tanks 
leading chemical producer, this sys- 
tem perfect condition after 
months service. Before, nothing ever 


lasted more than days. 
Another Ucilon Coating System has 
solved tough problem protecting 
interiors tank cars carrying satu- 
rated ammonium 
One user reports failure even after 
two years service. Ucilon protection 
saves shippers these fertilizers the 
high cost special alloy tank cars. 


THE KEY SUCH RESULTS 


Specialized corrosion control has 
made the difference. Sixteen systems 
Ucilon Protective Coatings provide 
the variety specialized materials 
and coating combinations needed 
beat hundreds corrosives. They 
offer the properties required for con- 
tact with strong solutions and fumes. 
They block corrosion, save mainte- 
nance, equipment and money. 

See more details sending for 
Bulletin 
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For reliability America’s great 


Durcopumps pictured service 


AMERICAN COMPANY 
The Bound Brook, New Jersey Plant 


tects flavor 


The Duriron Company has been serving American Cyanamid Company 


for many years providing chemical service equipment handle 

stemhas their severe corrosives safely and reliably. 

The Bound Brook plant American Cyanamid Company primary 

source pharmaceuticals, dyestuffs, pigments, rubber chemicals, 

5 

intermediates, and other products for the chemical processing industry. 

They use Durcopumps for their process pumps. 

zers the take pride serving the country’s leading industrialists. are 

cars. particularly proud that many the really top companies turn 
DURCO first when they have corrosion problem. 

has 

systems 

provide 

They 

for con- 

fumes. 

mainte- 

y.- 

ling for THE DURIRON COMPANY, Inc. 
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Modified epoxy Devran ideal for many applications 


chemical plants and factories where corrosive 
fumes are encountered. 


Extraordinarily tough 
Fast drying 
Easy, application 


*Devran, the original epoxy resin. 


Until Devoe pioneered paints with epoxy resins, 
the painting surfaces exposed strong acids 
and alkalis involved constant and costly main- 
tenance. And where impact and friction also 
were present, the paint just take it. 
Devran changed things! 


DOUBLE-DUTY DEVRAN 


(Interior and Exterior)— Modified Devran finishes cost 
less than Devran Chemfast, yet they contain the 
correct proportion epoxy resin give long-lasting 
protection against corrosive fumes, plus maximum 
toughness, resilience and impact resistance. 


Double-Duty Devran one these modified epozy 
finishes, equally suitable for inside outside use. 
extremely durable. has very high hiding qualities; 
goes easily brush spray, and dries very quickly. 
Use Double-Duty Devran wherever actual contact with 
corrosive liquids does not regularly occur. 


DEVRAN QUICK-DRYING ENAMEL 


This modified epoxy Devran all-purpose oil and 
abrasion-resistant finish with hard, high gloss. Its 
very rapid drying qualities make ideal for machinery, 
pipe identification, safety colors, etc. busy 
Normally one coat gives complete hiding. Its durability 
under abuse almost unbelievable! 


And—for superlative corrosion resistance against strong acids and alkalis, there’s 
finish like 100% Epoxy DEVRAN CHEMFAST! 


will pay you 


ite wire for complete 


about Devoe Devran Finishes. 


; 


We 


